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Culture of marine bivalves represents a very important portion of the aquiculture conducted
in shallow seas and protected bays. In particular, pearl and oyster cultures ar’§ practised on a
large scale by the intensive method, employing -highly specialized techniques and suffering little
fluctuation of harvest. Even jn these highly developed shellfish cultures, culturists are compelled
to depend entirely on their long experience and special talent at a certain step of the culture,
because of the lacking in pertinent scientific researches. Selection of sites f01: culture grounds
is one of sﬁch steps. So far, the results of trial culture have been done the exclusive guide for
a culturist in deciding the sites of his culture grounds. In addition, there has been fendency for
culturists to adhere to their traditional culture grounds because of their conventionalism, in
spite that those grounds are not suited to the species they raise. L

In order to'éfiminate these situations and carry out the shallow-sea aquiculture of this
country on a more rational basis, it seems necessary to grade or classify water areas according
to their characteristics as the environment for bivalves, s that each water area may be used
for the culture of the most suitable species. The importance of such a work can be compared
to that of soil survey in agriculture.

-The present study was undertaken from this point of view, and the attempt was made
to characterize the environment of those water areas. now utilized for shellfish culture, chiefly
on the basis of the quality and quantity c¢f the suspended matter in the water.

The suspended matter occurring in natural waters has so far been studied chiefly by
oceanographers, mbst of the works being concerned with the suspended mattér of the offshore
regions of the sea. Although there are a few works that dealt with suspended matter in
relation to the organic production in the sea, their results do not appear to be readily applicable
to the problems of aquiculture.

The present authors presumed, from the feeding bhabit of bivalves, that whether a given
water area is suited for the feeding and nutrition of a certain bivalve or not should depend

largely on the quality and quantity of the suspended matter that occurs there. They therefore
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investigated into.some basic aspects of suspended matter with special emphasis on their bearing
on the feeding and nutrition of bivalves. The results are pressented in Part 1- of this paper,
and are summarized below. ‘ , )

The term of “suspended matter’” as is used in this paper deéig‘nates collectively whatever
minute particle occurs suspended in natural waters ; it therefo:e includes bacteria, plankte:s and
osther organisms, whether they ave live or dead; aﬁd also any other .pa ticulate matter of
osrganic or inbrganic origin/ ;

The difficulties first encounte ed in a study of suspended matter aie the methcds of ccllecticn
and of various measutements. - The authois’ ccllected the susperided ‘matter quantitatively by
filtering sea water in situ through the filters lowe:ed to desired water-depths (“di:ect underwater
fitration methcd’’). In those fields ‘surveys .in which the quality and quantity of suspended
matter should be measu-ed quickly, an underwater optical methcd was used. It was shown by
critical examination that these methcds suite to at least those xecﬁirements that are impcsed by
the current knowledge on the feeding habit of bivalves.

Tt was shown that suspended particles finef ‘than 1004 in diametef - as well as those coarser
than 100w, aie distributed in the sea in hlg‘lly heterogenecus manner, that it is therefore
advisable to cover a ceitain length of time or a certain area of water in a smgle sar phng if
the sample is to represent a water mass or weater area, and that sﬁch a device as a water bottle

W1th a Caplllaly inlet is suited to obtain such a sample

Suspended matter was sepalat d into two fractions at the time of collection, one consisting
of partlcles coarser than 1004 in diameter, and the other, of particles ﬁner than 100 4.
(D1v1d1ng line was set at 1004 s1mp1y for convemence s sake. ) In shallow szas and pr otected

bays ‘the Ime particle fraction always overweighed the coarse- part1cle fraction (m dry wemht)

‘and ‘was constltuted mainly of minute chlorophyll-free particles. Phytoplankton wusually

accounted for only a very small portion of this fraction.  The ash‘colntent of this fraction
tended to be bigh in the vicinity of land. o - ‘

) VRecovery of suspended matter from water by filtration or dther methods requires so much
labor that it can hardly be practised in the survey of the shallow seas and protected bays where
:che environmental cond1t10ns are changeable and measurements should be taken at shoit mtexvals
of time and space. The authors therefore sought for a substitutive methad by which the quahty
and quantlty of suspended matter could be determined  comparatively quickl; in the field, and
adopted an opucal method, though th1s gave relative measurements only. o ‘

Very qenerally speaking, there is hyperbohc relationship between the transpatency (Seccln
dlSC depth) and the concentration of coarse or ﬁne suspended particles. Accoxdmg to the data
so far obtained, however, the variance of th» regress;_on is ta0 great for the value of_ one
variable to be est1mated from that of the other. ‘ i
‘ ’lhe autho:s found that in many protected bays the followmg relationship hulds stat1st1ca11y
between the Secchi disc dcpth (T) and the extinction coefficient (;u)

. , Mo=a T03 _ , ‘
where a.is cqlled tne v“SuspenSion factor’ and regarded as a‘measu}e of.avex‘age cpa‘rticle size
by the authors. ‘ » ‘ A
Detailed features of the occurrence of suspended matter, particularly the spatial distribution

and the local time change, were closely studied in Kaida Bay near Hiroshima City. Observations
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conducted at the fixed stations in this bay, indicated that both the.quality .and quantity of
suspended matter change considerably with time. The change occurs even within a short period
of time. There are also periodic changes which are apparently. diurnal but can be 'correlated to
the tidal cycle in most of the cases. As for the seasonal change, the suspended matter. is
generally abundant (in terms of dry weight). and its particle. size. is .generally small during
spring and summer, while the reverse is the case during autumn and winter. - :

In shallow seas and protected bays, the qu‘alityb and quantity of suspended ‘m‘atte'r are
appremably affected by wind and precipitation. In these waters, thé sbatiél kdistributi';m of
suspended matter does not always coincide with that of chlo1 1n1ty this is pmbably due la‘(ely
to the fact that, while chlorinity is determined by the mlmng ratio of offshole water and river
drainage, ‘the suspended matter is supplied not only by river “drainage but also from ‘the sea
bottom (through wind agitation and tidal souriﬁg) and by localized inultiplication of rﬁicro-.
organisms including plankters. . ‘

In any bay or shallow sea the spatial distribution of suspended ‘matter changes considerably
with time. Nevertheless, if we comsider the distribution at a definite time, we can distinguish
the entire area of a bay (or shallow sea) into those subarea each of which is distinct from
others in respect of the quality and quantity of suspended matter. - The arrangement of ‘these
subareas (i.e.,the relative position of each subarea to others) does not Varyb-'vfrom one: year to
another, provided that both the tidal phase and.the season of the year are thHe same, while the
absolute positions of the boundary lines separating these subareas are shifted to and fro in
different years. ‘

The vertical distribution of suspended matter does not always coincide with that of -
chlorinity. As it was the case in horizontal distribution, the discrepancy is caused mainly by
the bottom mud being stirred up by wind, ude or other factors.

As for the ’orlgm- of the ‘suspended matter occurring ‘in shallow seas and protvectfed' \bay.s,’ it
was. deduced that inorganic suspended matter is generally of terrestrial origin, and fhat 6rganic

suspended matter owes its or1g1n mainly to the orgamc ploductlon in the sea.

_ Basing on the foregoing hndmgs on the properties, spat1a1 distiibution and time change of
the suspended matter, the authors analyzed the env1ronmental conditiéns “of shellfish culture
grounds. The results are presented in Part ‘T of this paper, and are summauzed below.

The authors’ experiments, as well as the studies by ‘other workers, indicated that bivalves
ingest the suspended matter of selected. particle size,- the optimal particle size varying with
species and with growth stage. It was shown that the pumping rate, upon .which the feeding
rate depends primarily, reaches the maximum within a well-defined chlorinity range in each
species of bivalves. ' '

Field surveys were carried out on the prihcipal shellﬁshbculture grounds of this country,
and- the environmental conditions of these grounds were analyzed and classified with regards to
the particle size of suspended matter and the chlorinity. The water temperature, which is
known to affect various phases of bivalves’ bio“iogy profoundly was not taken up in the analyses,

because this factor has been properly taken into account in practising the shellfish culture,

The surveys covered the following culture grounds :
Oyster culture grounds : - Hiroshima Bay (Hiroshima Pref. ), - the ‘Naka-no-umi- (Shimane

Pref. ), Maizuru Bay (Kyoto Pref.), and Matsushima Bay:and the Mangoku-ura (Miyagi Pref. )
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Pearl culture grounds:pear! farms' located in Hirbshima P/refA, in ‘Omura Bay - (Nagasaki

Pref. ) and in Mie Pref.
Ark-shell culture grounds:the ‘Naka-no-umi (Shimane Pref. ) and: Kasaocka Bay (Okayama

Pref.).
It was shown that the environmental conditions.of these culture grounds ‘can be compared

convenienfly with each other with the help of the a-Cl diagram, a being the suspension factor
and Cl, the chlorinity. It was found that those culture grounds Which are used successfully for:
vafious types of bivalve cultures arrange themselves in the following order with reqafdé to a
and Cl. representing those by the number of twov “fio;ures where -the number at the place of

ten means a-value and that at the plece of one the grade of cl%, devided the range 0~20%‘
into ‘10, as shown in flgure_ 87. ---spat collectlon ground of ark-shell (47adara subcrenata)
growing ground of ark-shell>> spat collection ground of oyster (Ostrea gtgas)/ spat collection
gx'Bund of pearl oyster. (Pinctada martensii)>  fattening ground of oyster>> “finishing” (findl
na%cre deﬁosition) ground for pearl culture = intermediate growing ground  of 0_y§ter':.growing
ground of . young pearl oyster prior to nucleus insertion.- )

- It is anticipated that these findings will serve as - a gu1de in selectmg sites for cultuung a

certain species or in choosing proper species to be cultured in a certain water area.
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DHIEEHEOERRICOWTOME, Ch bR LT 3 h 2 B#E > Suspension-feeder |THf5 5 7k
WRE, 2 oI RS E OEIIC T 5 S8 b0 D BB & L T—46 LB LI E L, BRI
B L CORRNE & IO BN D & A B D AR EORLEHIC L 5 BRI USRS OM Y & R
FEBDCHG R LD THD ERY, ARSI OEE I T 2 REEE 2H & LT T Lok,

LaSUAm e, MIORRIC St b, KI5 43 0 K2 M0 kel & RIICIES 5 %
COBMICIEE LSS, HAABIESHICE TR TRERRD Y, B-BoL RN I OWTo,
SRRSO D 2 WA D L2 MY BRICHE ), whIEENBETH D,

LR REARAOREDHIC LTS, B TBbN BRI Y T Lo RFORIHERE 2
s LRETH D, COFEOTRICETARD & 8 L itl—]ﬂvflfc EQ%OJJ:’CEM& ?Z)F)WJ 30711
FEThD, :

ORI AT 72 0 R LCre, KA NI — & 3 S S L (e L
CFHR-T2bDTHY, o “C?&VC??NLO“C HBOELFBRTDERL R L CRD L Ve Td IV, Ok
WCHIEGR, HMEEE D - 72 A OMIEECK LEEOHELRTOLRETH D, & HICIERRBIRIRL
FAE IO, AR @ﬁﬁﬁgmﬁ5Lmtmﬁﬁ&k%@WﬁKqu@@ﬁT B, LOICE R
WoE T D, FRRERBIRRERAE L, R GEHIIRE S, T O BICS KB4 B TR A H
A= AR IO RRE R D DT DT b, DRUCE 2 HHERE T e T IR LI LRl LJ_”J‘ o F
7, BEENE O LT LG KRS MERHERROBYAMEEL B, & OICEMAREE, ,IWFEI L,
e IO AT, b L ORI R AR CA B 2RO 7, © S ICRBORERT %,

%3, BRI h 7z - TR HAL R K BE T EPT SRR IG5, ez BT E LG KA R R O BT
RFE % BT &, E}ﬁlﬁﬂiﬁéﬁi\im%ﬁ?}:~ﬂﬁ%% ABOUICBER W, 1RBRETFEHIERLENE
Fﬁmlléf’/%é‘{-i%, p=¢:1 k#ﬁ%#"‘[ﬁkf"%"%ﬁ})lljj(t SR, SIURKE IR B, B ASKIE
SR DN A ST S ROEENIG N2 20 7, © SICE CEHORERT D,




EIFE BEREHEHCEATIEROTAE
%lﬁ BBEHOEEROVPICHAERTEE

BT AREE CHI L 2 IRWE 10D\ TOER & 2 OREMWERICD »COBE L R~Ts,

EIE BBEHEOTE
FFETASIBEELL DS RAWSON 0) &%+ % Plankton 25 %% Bacteria, Colloid it L 5%,
4. T DD EATHS - RO H b BT, B L 2 HKICRE L <5 BN T— 82 6
Fd 2 DT, 27, TOKGCEZREE TR I DR E 2 DR K 2004 T dD LT
%, AHICCRBEINER 1004 FHBT2HL, KE i kBIRRE, /& viIRs 2/ RS & L
ko%of%%@r%vmmlimﬁﬂ%mﬁmﬁihfmaa%zfg$o#z&mf&650
Kb Gas DRI &4 JI5E TS 5B SR, bW Foaming FHCDOWTEv» 3 nfilth %4
#Okg ’
D Eom$wWE»ERSI 5L, *ORBRBOCEMT, 2 —ETE5DIFDOIDOTEE R,
MAERFECE L CREPEOMETH SS9, FKPBHE DKL Plankton, Bacteria [X3%H%
A, T D58, %h,%w%,%m&bva%%%%®Daﬁws - MO, EE I
FUC T DL U7epER - ICER & B4 N5 Hia OMMIKIT, &5 nEZdhn b % T 5 i LR OB m
TERELHND, ZOLSEERROEMEIICNAT, 35 bR IR TSRS MR 2 gk
théo%ofﬁ&%f@,%ﬂ{hxﬁnLf%%?éZéﬁﬁbf@%ﬁC&fﬁéﬁo ‘

%08 WBHORNEE

Bt AC T L T B KB E OMEEIC D\ TR CICHIE L7 0 C, Gl e LOAR
IR U 7Nk OB 2 i<, Z OBEICH U T L RIER IR 2 RO\ E OFF TR+ 5
LI Lz,

g£lE A RATZE [ R OO T

KUFGE-CHEM L7 30fH 1%, Plankton-netXX —13, %
#% No.5A, Membrane-filter, Powder-filter, ¥ & Y T
Filter O 5 BECH 5, ‘ G

Plankton-netXX — 18p Ak sIRHVE 2 KT - IVHIC 2 535 7=
OICHR L, REEH No. 5 A, WYF Filter Jh/NHRRRE DR
TR L HES D I w7z, Powder-filter [ZHBREEOER
I L, Membrane-filter 35285 5£:250m ¢ & 400mu o 2
M, PMUBREREORY RS L CBEREIER & L, Bk
Phyto- plankton DFEEIC D B\iz,

“Membrane filter” ZIRMEOUERICHER$28BE5KD 2
Chote, 201 & LTUHPRBERED mm%tf&ﬁﬁﬁ
T, 202 XEEKPONTEREICIEAR AR L% TR

L, BEDEZ R Y T L Y WE RS2 HETH D, hblE
Ly ARG D IR TR LI R OB 275 Lz,

Membrane-filter # @77 L C /KepRE 0@k L 5
LT LA, Bl Filter PZOFEFHERT S L, Filter Hik
PETHEL, BAICX - CRilEHEZRE (REEes, h
w2 URRE U, HRNICEZRRAK 2RI NEGGEST D4, Hd»

R0

*OATY
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© %2 Membrane Filter ®OWEIC I L&

Z205 HBEARB L3 ORMEAL
7o, 3220 Filter %08 L 7-Fi%

s |[ARIE7K S00m.2| B ) 300m 2R =
Filter No.| 1% OBRE Golis oeglppoms | & @E%%ﬂmet%@L&
() ® (g) %
: 0367 0360 0360 10 9 RAR - FAICHR quﬁ?ﬁ@ i
. . . . ’:_)K'/\ - 3, S he R
2 0368 0366 . 0366 0.6 RPRE T 7o, ARRUR TR L
L o
3 0330 0325 0325 5 7oo EOFREEII T SRR CIRR
4 . 0358 0355 0355 0.8 OB RS T TERE L L7,
5 . 0363 . 0360 . 0360 0.8 ST OSSR YT T 5 AR R
6 . 0365 . 0362 0362 0.8 Cmo. FRY CTHHTH D, HERIKIC
7 . 0363 . 0359 . 0359 1.1 I 2B OB AT DTN R
8 . 0360 . 0359 . 0358 0.6 U2 dson 7o,
° - 0365 0263 (0263 0.9 YUHTAT2 5 B A OMBERE
1 351 . 0351 i1 i S ettt L 1 et
0 0334 ¢ 03 C RO E % LR CEE
1 .0378 . 0376 . 0376 0.5 e R )
- S HREZ 3D TH LA DI
== = = AT OHEIE O _‘-Jy s
T A S — 20 E AL L T AN /x — 300 g OB e ){j Foon Bk (:?E 31
B e OB R L7=, {EM Filter H4L1%13250
S 2075 F R | : ik
Ty — [ m(/)‘laf' DlEE . ) —(/)} S i ma, ARPERTEOERE 30mm.
Ne. () (g) |No. (g) ! (@) ThdH, Wk Pl (o ey
1 . 0324 . 0320 . 0353 0353 LMRMEOBEIILY, HDWIREE
2 . 0324 0320 . 0262 . 0362 ;
3 0340 0336 0376 oaze 4 Membrane Fiter Ol
‘ ' ' %meﬁﬁ)
4 . 0330 . 0328 0356 . 0356
5 ] 0339 . 0335 ’! . 0381 . 0381 7J<i%'é(m)\ oK ﬂ’E i3 \ g
”ijﬁ o T o - 0 1.07 0,14 1.8
% 3 Membrane Filter ¢)y§ k& xR 5 ' 70 0 17 I8
N, | K [tk s e i b o 7 0.74 | 0.12 1.2
: N RO EMEIT B 7
(m) @3] () | (mg/8) | 0.85 0.08 2.0
EREh, —HK !
1 5 1.47 72 1,22 e 0.89 | 0.08 1.8
ol 5 | 168 2 1 108 SABATHC 0.54 | 0.08 1.0
) ’ % 'éf 7 W/M‘fhi)
31" 5 2.21 72 1.00 . ~ 0 0.79 0.10 1.
41 5 1.66 99 1.20 A ¢ 2 0.45 0.08 1
51 35 1.64 o9 1.22 7‘1&)Mi’ TEd 10 0.79 | 0.18 2.
61 5 | 1.16 99 1,47 72V BT R IR ' :
(DT LT 0 0.48 | 0.08 0.7
2 0.52 | 0.08 1.25
THbH9, 10 0.56 0.08 v 1.6
Membrane=filter {€ ) » CHAZIEB L7-BEEDREE T . : . .
WA SN DDTR L RIER 4R Lz, CORBIKE 0 0.39 0.16 I
5l L RO IR O WL M ERHR TH » T BT ORREEA M 2 0.45 | 0.14 L4
B E NI R R L Tn 5 T e b D, FUA ARMSTRON 10 0.46 | 0.08 Aot
39)
G & X FFLEL 09, 0.61, 0.24 0> Gradocal-membrane sk
B L ORI L7234 &, i/ NME@ Membrane % v ﬁ%:kﬁ%%ﬁiwakfm
4 o P 3 A V&% : Membrane-Filter (SE354L
-0 A BB S | B R e EE LT D, TEw
T4y, ZLITBEHEZGRE LELRD - o EWEb 5 R950m 1) T L7 d 0
zD XS f\l@’tfu’ PRHND, —FF G J LEWIS & N e N E OW

W. RAKESTRAW ’j:(fwj(r[t(/c{; J:;"é Carbohydrate D3R
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& HAM—Millipore filter SEIFLA0. 5o %M L84, W%y Carbohydrate 3HET 54, &
NHRWFNLTBERD LD THD EH R LTRVTHDH S EvrsTnb, IR LT PHILE 0.2~
0.540> Membrane filter UL L7458 OB P OBBERIZ DR, §6 - THEKRORRB B 4%
O L7 Membrane-filter ‘i3 & A EREIND EELTRBRVWTHS I, ‘
’Hm@pmamdmﬁﬁgiﬁm.DLFm?%@ﬁ&&&ﬁ%ﬁmﬁ#éw<wEL%@mLt%@f
BHbH, TORTHRBAEDE, #75 Membrane-filter (FGALFE250ma) & REN A ORI,

FIE XFEHREEE » ,
WREC R L ORI E 02D CoMBETER S 55, BEEOBBICHT IR0

BAC LZNEORLES 4 E RO CERBEANERTH D, )

i kepBREERIRE & : ‘
KR O E YRR R L CR bR D BR 3 B DA, KITRICH TR, B35 B Rk
DB ORDICHTE LB &R %\, F L 7K bR S OB 3 CICs L7210 & e b i 70 B —J
BT, v L=y NIRRT (o 4w ) B Omm R L, $UEE Filter 24 L7z0ONT, ot

Filter 3 Lo, REBOHEMRE (%) X, M20MTHD,

Lux-imeter 1% #1H OFFfek R 2 B0 LPITEHI02 0 B2 KR # oo R it
ORI, WERELBINE T ECED o0 kon

i, Wpa CR/NEAE 2D IR 2000° K —pomgmE |

CHEL, WEHEOMIE 2% -7, ol

EROREICES L Cld R OZ MU A < — LTS T
AL, BEABLEAL A, CTEHLIAED, F or
TTLOREEE 32 Y Ao CLOMGEE % COMICME R5E T L, KB 60 |-
OEFIC L HREREZ ZT D EICHOT 2, LFLD s0l-
LS RHE Ll RR LA, FRERORMK
WEKBOMBEI L » CRERTEAR-OT, HEHTE
REREFERT 2HBAMN B BRLRELTTESLR
ORMEHE AR, FMORERLENT5H6CX Aor

401

30 -

ATRAICE BB b D% E T 72, 1o
RIENER WA THER R, ZOFHME >TE .
NENDOKOTENE L Lie, ABIEKBRHCTER L oo o

‘ LR (mpO
BARY, %P OKEEL) . Om Kk v 1~2
emF), 0.5m, 1, 2, 3. n (m) C, HEREZR - LRBEREZ R © % olcid s EokEesy
TLENEROBOWSL SOHFHETRLE,
M R% (Extinction-coefficient) ¢ {Xikstic & b kw7,
o “ =% (lolx—lolx+ D)

o7 L x KB (m) , DIz X b OBHE (m) , 4o CIHE A Light-path ICHM T2, A, A%
VIS 1 m Y O MERECD D, ‘
i okeEERE S
TS W L XL TGS 1 5 RMESE 2 (5 L, HEORBIC AR EER S & BOXOR
Tk, IFY 2 CORERRRKOSBE LGRS ERBORMBEEAY 3 - C Lk, 34D bARTROLND
TR WIRE & e L e, ' '



2.3
T =—p (loglp.w—logls.w)

_tﬁthﬁ%%ﬁ@ﬁﬁm@Eéf&of,%<@%ﬁ%m%émﬁ5mmf&&obmﬁﬁﬁmw%

BOXBROHEITH Y, IswERKOZRTH D,
DX CARUMRICE O LR, STEECH D, HECHTLMME OB &2 kmkn i
DEAICIE AV BN NIIEFH O BRIV (Light-path 10cm) 2T LB b5,

3HOWET TN b, AR L7 d DT, 20 LW, HAKEERED 2\ B -Cilet
DR, DI RBE T IR, o 2 O, BB CIESEENE 27 5 b 0 TR & F
DT ERF D, KIS B, BB (AT, LR (BED) o2fchlbhd, "
B [ B0WRERE (03) 1%, SGIHTE AR PRI

2]

e - 4 M3 BELMBEAER A anE B
THIO 3 WA,ORY, FRMOT e E A3 ER i CF: s Filter D :3KIEAN
8V AOW 0 =k LT 7 R LR, E i Fo: BUREE Filter G TR
Wi OME % %% 5 L CIBIEROKR & EE H:gbokn I:Lens M:Meter. P

YEM S LEL T AR

M (National F.S. W.8—8, BAWEfRHL7H, HEH 8
V, 1085 E110AD) BT L7z, SERimak
i B SRR RS L7 O TH D, HA L
PR, PRSI EES LB L, TOREH
G Lo 7, ZE9RI EERAT (PI723. Bom ) O PITR %
A 572 b OB G L, ZOMMCEIES &1
I L7 B BUTRST428 2 0 L7z, Light-path
1130emTdH 5,

BEICHE LT, BUKOW D 23R A1 L A A
B35 %A, FURTRSBERINDOT, TAOEEL TS 2 & RBCHTRIZNO i d 0 s
YEALLELD D, R4 RO R EREE

ST SN 5 DI UM L, IR PR FHC R L s
L BOUEIE Filter ¢ L= 9 MEBXAEBEHEAL 100w
Foo HER L7 e i, R4 IR L, A, & g0}
OB AR~y # V=Y D Ot Filter % & HICHH LT
i,

P AR DRI DY, HE - I 2R 722, g
NI TR Fh—E—ERD Y, HBOBAEAEBRBICEURE 60
EATLEORTAZICEMATS 225, WRkOicE sol
TORMAD D, BHCRHLENEOHACRZORAEDIE L0l
DRE BT, BRBIE B IR TD D

Bof

or

30+
B, KB OZE G E ICIE DD B, BBRETER 2D
[ 3 q 4le [, 4 20 |
THho kel b BETRYES,
B W CHEINE ST S W 7m» TRIREK OGO or
SeE DT (Ip.w) % 2000Lux &7 5 1 5l v R %55 G 550 5o 800
CHRE L, MR CRIKDED R, 1m MY HE : - IR

TRz, ik loowi2000lux & L7zokk, A L7 Lux-meter OFSENZ OB TR I FH AT & 2H
WD Th D, ' :
TS, BHUKAS 1900--1800 Lux fAEOHAICITNIROHBE NP7 L, 4 ~ b Bk EREETDH 2
2%, 1800Lux DUFCd &, WEBICHEK TR LT LBERD D,
Bl X o/ LCME L BE 2 IMICsHii ¢ < & P REELC & CH DL EFELHDOT, ATONHRET
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C o T, BRRBERIS0LAPIIC 5 ~10 2 fiEE

LT, b ORREE, BEODELE

AT,

R OWEEZWIFES 2 & & OBHRIE, HBIKOZTR 205 LLH D ERMFTETIR, €T
BEOK & ALGE 30 2 BOKIETT RIS (b3, SIS TOEE 2R A RE LD OTETRERG v, Zh
MEolch, FRKIC L 2 BREOBE, HKECHT 2 £8 Contamination FERMICHEBT L EER
BWITH Do TN HFHARBICHEIEDR RSP, T TOWEICKE L TR 2 MANIETD 2.

‘:c@@mkm0m<m~mmnf,%m%@%@momfﬁ$%%tﬁo

% OBEFRBINE % CICFFTOBMERAT 5, FHERTE R0 RCMET D e LT
S T TN TR, BRIEEMSRACHEAT 2R, DMUTHh - T WED D ICITLF L S FEF]
IO THERY, EOLERBICD » TEERFECOMELRERCEINLBEN PR R, DL oK
BAD, KR & B & OBRE - T & &, BHNT=EEE R LHEE3 2 ek b BEs

&

S

{

s

THHY,

(

WK AT I % WE ORI, IR E O, R0 L Y 28 L R, #)

© R O—ME Kb W L, FEfiic H5 ok % oo W E E b

(¥ g
&, WraiRET 5 S0 YRR 6 RpEIRL 14 [

PClET 5501, /RYKERERDR
WD EELZHND, T CTERTR
B, RWERESOME, KhoBER
B 0 5 2 ETHEEN L KIBICH

OWEBOARONLWEE O H D &

i | 1 1 1 Il L 1 1
N e e R 0 7 2 38 4 &5 6 7T 8 - 24 Gm
R SRBEA AT b D C & IR e

ORENEEEOWSIC LS S0 e, K or

n lelp st
i —e— FFHIEL

FTLIDEERLLND,
PICHTUEIRIC Y BRI IC D I TH 2 L, FE LT, 7T REYE e Ici Lc10.0 BRSTF
MR ARTE SR L7t 20 i & »C. W0FOBREME AT - - fRITE 5 IR T

STz T DARIBC I DUAEBR AT L 5 WE I oMW EEE
AEBZBRLEIRALSRER D, =
RUCAMERIC DD 5 3 ilE R Bk ! I
Brwe, WEXMNETIES 2ok e | KEDK | BCOK | B | ZRIK | R K| EEE
F Beer OOBAIASERINIC B3 % A 51 awo | @ | (o) ] duo | duo | (0
PRI N D, KPWEHARLT ok 1 2,000 | 1,760 | 0.43| 2,000 | 1,890 | 0.19
SEEM BT L CLvndnih w351 2 | 2,000 | 1,780 | 0.39 | 2,000 | 1,890 |-0.19
Too EERE LT, WIS (PERTE 3 2,000 { 1,780 | 0.39 | 2,000 | 1,890 | 0.1
21 L BUF), TR (RIOFLET0L, 4 | 2,000 1,780 |0.39 | 2,000 | 1,890 | 0.19
FIEI 304 3 I 0F S80) Hik it 5 | 2,000 | 1,780 | 0.3% | 2,000 | 1,890 | 0.19
RIS E L BT (D) & 2001 17801039 ) 2,000 | 1,89 ) 0.19
BECT) & DB & R S5 RIER 6 550 D ROE ) pren |0l B0 | 1850 010
IS N 8 | 2 1,770 | 0.41 | 2, 1,890 | 0.
¢ EIRERIEARLT D, fEoC— 9 | 2,000 1,750 0.45| 2,000 | 1,890 | 0.19
s Beer OBRAAHILT & L DEHA TS 10 | 2,000| 1,750 | 0.45 | 2,000 | 1,880 |'0.21
LODABAIDEELD,

PAEAARIFgRCE M Lzl ERmEH O WE <bh %,
RICKAPRIEE I DOV Cli < %, KA LT O ZXUC IR LT, a7 DS S8 e R <

et
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b, ARHEEOMMBHIEENOMCT 57 R6  WECT) & BREILE (D) & ORI
HICFEGE BB TCHLEHLD, o (D)

1O BBAND, ERKETEIEHIT TR t_
FROTRMCE VRFIR TR D, K| 0,
WICHWTE, »Ih RIFOBRICDH - Ve
< WESROWSCEAVES O | o
Ban, Er ,/’/
<, ATRICHER Lok ST &
MmEE T AT, BRo 2 fE T, ARG 4T /// -
0564 DFAICE & LCHML, BREE 3] 2
BT b » B e, BFEnZE  2f o7
RUC O THEF MBS D, 1t 4 |
FFARKPWE LD ThRD, % 0= Y

0 2 4 6 8 10 12 14 18 18 20 22 24 26(D)

b D % EISsTI T 7 $ )
DR FrhHi® LEAREAES T L, ARURIL e i@ B e Bk —— BER

A kB s R L2k SR DOT, 1“]
EFMANT & F—Tdh S, HFHERIZ, Licak MR L7z, JERTERIE 6 V. 8W D=
R N A L Lfco FHHEMIZ 8 V= Zfb LH6 V(Duﬁ* A (Al Lt@(ﬂ' TE L7720 ,lf‘_JE A B
ol e b, I~ FIREDEFEETL2EE L 20 ThHd, FITEEY TEESF L BRI LA

VAR ST, ThRDD, ERAPTCONREROTIATa )&:zﬁ—szmﬂwﬂcﬂ (Ia ) &EDHEMDE Y RED -T2,
I 2000
(e LI TR ~="1g70 CTh > 72) #- T, RWERC L 2UWEME B TERFOERLTEDLS, &

TEHER R ORI IC L D BEEO ZEICHER U, B LRIERORBICHYS T 28050, B LR
LWL LZTC, 2 MOPMEEZ RIFOMR CIHliR L, MEONECHDRICL Y, R, KECLYE
I 2 X S/ L7=d, RO RMBGERICEB IR D 70/ IESIRIE €, PrE o Ic# 1 /7 B HE
FTLEREE Ly, CHEBETICKR Y, #RABEREINDLD, HETDC LI L b LS BB RSP A
IR AT D 7 ol UIWEEARIEC R D, Al EMARRNIRRGCE >, Light-path 033 15
20 ; 30cm. O3 RMICHI VLA 2 L SIc L=y, EEOIECE30em AR LA EFEN LR -7,

ARERC 1 5 I EME ORI D RS0 C, B LOBEENROREKICHEICHILT LI ENTED
DU TH DA, AHFMEEEHE, X D CIUEN, KT L - CHEE LA LT, BTFO®R b, WY nE
L kBRARSSERT 280, ORI, SHMOBMTLERINL CENTRTCELIDT THLA, o
MBI EDETORNT & & LETRERLRNTHS S L, ok 5 7KkBE iE $2A0E 271
HCoOWEMEA T, ARG - TR THDH S, O, RIGES &R - Kogal i i
TLHRETH D,

B IR A 34, EROWEOERND, WK EOHENBRIETH LR, KPMHETOSR,
NS L CORIRRENZ R VR E I RSP TH D, T T BRI L - T, e esad

BEE SO F R E BB L RO TR E, EHROWE TR, BRPOENELNE LT
7K & FRIR & A M IC R & 4, MR 2T 7 - e ‘

I U D R S BRI & ORI T R Lz, IBIEERNARB RO, Beer OBAl
PN D ERTE LDOhEBNTHA I, ‘

KICB R EEFIC D T2, A%L’ikﬁhuul‘/;;l DOE FooR A, /\L'{S)%OD‘I“"KEUN:@VC, B A R
BETCHL T ETHDH S, R DOJAEH" 7= Dk E LT, ‘rﬁFHJ?‘\/)llﬂ( Wi o7 4 — O F)
A, & 5wiL, D.JONES & M.S. wiLLS /pﬂtqoflné;%/;. VY REAY y P OMEEIC L DITE
474 %, Pinhole system %355, & Chi~%BHKFWE X D JONES&M.S. WILLS %o
M L<Cwr% A.R L. Hydrophotometer (Admiralty Research Laboratory Hydrophotometer) {C¥1 T




Pnfodb T (&, BECRCHE IHI &R
RE M L TwD) G & IR & I B kol
BLCHD, RPIEFERE L UET NG RI 8 T
L7z,

FEHB (6V. 8W. Olympus M. C.) »HHITh
etk vy ALy (EPOSmm, M EHESOmm) TP
e % 0, BWT W (E& 8mm. Aw)iEkd0
mm)- - CTHKTICH S, —JIREKB X b OXik
Ay FSURBY, WET A% - H (EFE0mm.
BE2mm) ~CHEM C (FHHEEOmm) ([
D, WKT 2 U ORI, 260 EMT
Wo (23 8mm, FH#hEF4Omm) LAY, LA
Ly (EAS2mm, EeER80mm) CHEXERD, &
CLTTE
F, Chillo7tdtEilCe (M EE30mm)

B8 BRI DX R b I K

I LA T~
e

LERICA Y v 1S (JLER 6 mm) T

C2

T Y, FIHEREMBIIR 9 1Cm L,

COWEFHIER 2 HLERE D, v»b ®w b HBERTH

o
AREEET 2T AT RO TH D,

k. AUEFFO Light-path [350cm TH Y, Fihd & Wi

TR TR
B L, SNUAMEN LC A — % —% Full-scale £3%, - DBAET
DWW EHRBEFTNEA - S~ ZFEERDICEFLIBHATHD, T

mn 360 \——l/{E;‘:_—I é()*-SOM

ICE S, ﬁﬁLt%mWVim}h% LIMmrﬁHU

X7 KPEWERHC L HEECT) EED)
E DR (PRI RS A % ()
T2
S0
o1 A
pei
3or //
/'o’/
20t o
I°g
rot S
o z 1 1 L 1 - zl
0 1. 2 3_ 4 S5 (024
- @ ADERH == = WrR I
K9 BIKFEEFICERLZEED
v ORLIREEIER
00
g |
80}
0}
60t
50}
40 |-
30F
2 F
ol
O40 ™m0 w0 Mo 800 mw
DI TI%R 9. ZHW

DL S L7z ORKRBKICAR,
ZOWD A — B~ OFHERO D, H{ LABICHICIEE L, WE

T %,

KPP TOFEBREFRFRTOENEZIGEA EEPRONED - 2DT, FH

F—G7=4% @UDJ:)’?\J‘Q??W
53 Ei %ﬁﬁ@%ﬁﬁt@?é%%

T T D - X O BRBEOFEHRIC DTN Th 5,
UCER LD RT LR LR v,

T T WD A

B 1E AEEBECOLT
(20—
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¥ 70
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57 1.7 112 [ 0.19]0.06|0.13| 86| 7.7| 1150 | 1.30 | 0.50 | 0.03 | 61.9| 5.4
i v 9 10.18|0.06|0.06| 83| 86| 950 |1.20|0.50 | 0.10 | 58.5| 6.2
y 68 | 0.14|0.05|0.10| 65| 9.6| 700|1.05)0.45|0.35| 51.6 | 7.4
57, 123 44 10,06 |0,03|0.03] 3.1| 7.0] 1400 | 1.06|0.68 | 1.10| 59.9| 4.3
» v 36 [0.06|0.02]003| 28| 7.8( 1300|1.180.70 | 0.94| 64.7 | 5.0
| v 38 [0.05|0.02 001 24| 631350 1.27]0.68|0.87| 67.1| 5.0
W57, 1.31 30 [0.04]0.01]002] 1.7| 57| 1120 1.11[0.39|0.77| 51.6 | 4.6
v 46 | 0.04(0.01 002 1.7 1170 | 1.10| 0.43 | 0.99 | 52.6 | 4.5
58 v 38 | 0.04(0.01]0.002 1.7| 45| 1060 | 1.11|0.39|0.77| 51.6 | 4.9
L [57. 2. 48 [0.03|0.02|008] 1.7 1300 | 0.82 | 0.24 | 0.34 | 36.5| 2.8
A v 54 [0.04]0.03 005 24 850 | 0.76 | 0.69 | 0.71 | 49.9| 5.9
v 74 | 0.06|0.05(0.07| 38| 51| 1120]0.90|0.73|0.67| 56.1| 5.0
'57. 3. 7 32 | 0.01|007|003| 28| 88 1250|1.380.85|4.05| 76.7 | 6.1
v 20 |0.04]0.05]0.25| 3.1|155] 1500 1.20 | 0.08 | .30 | 44.0 | 2.9
v 50 [0.04(0.04 025 2.8 56| 1130 1.200.08| 1.30| 44.0( 3.9
157, 2,22 367 | 0.33|0.17]0.27| 17.2| 47| 2630 | 0.45|0.33 | 0.39| 26.8] 1.0
Al
2 v — 4 —| = =1 —| — 3250 076{038|1.29] 39.2| 1.2
i v — — =] — — ] —]1860) 065|033 1.63] 337 1.
B e —- — ——
‘ gz P67 812 0.2 111 | 0.09]0.02|0.16 | 3.78 | 3.4 8600 | 1.20 | 0.70 | 3.21 | 65.4| 0.8
i v 1.0, 80 |0.14| 002 0.09| 550 | 6.9 11000 | 1.56 | 0.94 | 5.09 | 86.0| 0.8
v 1.7 67 |0.15|0.02|0.10| 580 | 87| 7600 |0.50 | 0.33| 1.12 | 28.6 |. 0.4
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I EA TS OTHREOBERESER Lz,
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BT, FEICH 7 D BT D C & RERRE OO CRETH 20T, E & LTERIREO T E
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HAMICIRG L 7 BORY Ob b EXNHTHEOER L ELLRETH 500, FAELFOKRE, HdD»
FHREFORRAORRICL 200, CO—FOHTEROHICT D CERTERCD, »IERI LTS
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BIEOEE N BOREANEREREE LT, 0B b0 D,

— 41 —
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K| [ U] w Ry e
mg/ T /T flﬁl 7‘%; L . |mg/ T /T f)'lfﬁ %
t’—’ﬁ ){"\?\ M3 % % Jda /‘»{\'\ M3 % % |
54000 88.9 11.1 LEO'ZmIWWﬁ g | ] 00 8259 17.5
14 s200 81.0 19.0 ¢[3J§1.Omf3ﬂgj:r,ﬂgl 5 | 7500 46.7] 53.3
4500 91.1 8.9 “FfE1.5m (5) | 7500 53.3 46.7 Om’imﬁ
s | 2 | 38000 93.7| 6.3 OmoEHIE ey 6 | 8800 59.1 40.9 S
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# 14] 11000] 76.9 23.1| rhf@i. Om 3Fr5f“lf s | 8 4400| 59.1| 40.9
7600 49.3{ 50.7 FJE1.5m 19 | 4000 68.7] 31.3
6100 74.4 25.6 Om~BIHE) o) 1057, 00 | 5000/ 73.3 26.7
5600 69.3 30.7) Om~BWIE | o } 312 92 | 8600/ 69.8 30.2
4 | 3500 74.9 25.1| Om~WEHE 95 | 2180l 75.0 25.0
S{ijéjf[ﬁ‘ ’ 70.80] 29, 20’ s i 6171’ 38.29|
1| osoo| 88.1] 11.9 1| 3100 62.0] 38.0
2 | 2000 65.2 34.8 o | 1900 60.0] 40.0
B 3| 1250 40.0| 60.0 3 | 1400, 63.6 36.4
4 | 2800 49.3 50.7| o 4 | oo0 57.1 42.9
| 5 | 2800 64.7 35.3 AN 5 | 1100 60.0] 40.0
6 | 1200, 83.3 16.7| BEHE "l %] e | 100 8.0 20.0 Om%ﬂ}]g{
L7 | 1500 40.0 60.0 7 | 900 50.0 50.0
8 | 600 83.3 16.7 8 | o000 62.5 37.5
Bl o | 1000 70.0 30.0 o | 1250 70.0 30.0
Fm 64.88‘ . 12' 10 | 1100 30.0] 70.0
w | 11| 1100 44.4] 55.6
1| 1400 50.0] 50.0 = -
2 | 1100, 37.5 62.5 Omﬁ‘lfgw]ﬁ: 1957. A } 56.19) 41.85
K| 3 | 1000 37.5 62.5 fwﬂ ' j 5.15 1| 4s00] 75.0 25.0
4 | 900 42,9 57.1) 2 | 3000 66.7] 33.3
B - 1,97 56.03 ‘ 3 | 4800, 69.0/ 31.0
W 4 | 44000 71.4] 28.6
. 1600 69.2/ 30.8 5 | 1000/ 93.3 6.7
2 | 1550 233 76.7|| 0m~ ‘iﬂEi’i%f)JPéE‘F11957 6 | 3700 76.9 23.1f| K JE
| 3 | 1500 e6.7 33.3 EIE > 7 | 1300 87.5 12.5
4 | 100 37.5 62.5 8 | 1600 77.3 22.7
QT%M'QI 1 49. 17‘ 50. 83‘ 9 1400 54.6] 45.4
10 | 1800 42.9 57.1
1| 40000 72.5 27.5 11 | 2000 43.7, 56.3
3 | 5000 70.0 30.0 !
(3) | 8000 56.3 43.7 Fi{E 68.94 31.06
4 | 6000 38.9 61.1
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nhb,

Pl EOBEE ARG RA RO L S B LRI NS, ThbD, KE @&WW%f@»Eﬁ@w%@i
b, BMEEOKSES L, SREBHWEZ 3 OKIREHEEBK S OBRBETH L2, HEAFAOETH -
T, —REAEROKBICEMT 5 X 5 AR CREROBEI IR TH Y, HENATERICDZ >
THREEORMIILRA D BV, —BICHACE DI - CTRME DV H L %D, & 7230~B0miKER DR C %
KRR OBREL TR CERSTH D,

~bﬁﬁ HRRBE— BN ERAL-OT, ALK EERAEL LD, FRESENLFL D

BAEEZELR DT T, w9 EWERE FRYEEEL T L) OMERREORE LTk
bh7okkccuﬁﬂﬁ«%@,ﬁmm%&% FOKRCOEREEHTROE AL E, KETRD X
FICZNHRIBORBERIIIENS L, ABOEEI—IRITBATHDHESITETHD,

#3E RESHINFEBDER

MECRHY L/ NRRE hOFEYE L HRRBEOE» S HRE L, ToBENIBREFcaE
BB DR, MORBRHERICH L OO TR E CREDL C LR TFRIN 0T, L
Ok E Lo NI EIRERECH L &2l e,

FHTCRFCBREEZAEERA IS L, »FhORFICHFEHR L A2 E TSR L2, 20Tk

W, RERARTFORAE REIRT 2 L8 S BEBMICHE LA -2 30 TH 5,

— IR E R OB EBEOTER, BRI EREILL > TROORTALHR, chbOFHkE B
WHRRS B L OO PREEO S Thh Y ORBERELET5, - THEOME, RS MICBE LA
WEBRLROLIETIHBRAEIERVFEZT LA ANIDEEL D, T TEASE, HENVEORE
CTROE LHBELET D &I L,

R OBETEAE R X, WEINTHRELD, dEOBRBEPCEEINCAEBY L HET S
HRDEAZ ETIHD, o CEHRIHBRSESRWEORIE S & 74 5 BRI H 2 2 19
ROEGET LI LDTb T CH b, .

AW RREOE %&Hfmmmm1[®ﬁafﬁaoik,hf AL E 2 EE LHiE 2 HOML, &8
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HTCAD, ‘
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RSB BWHONTMERLE MY B
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1o —- '
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Pt o
| *Vﬁﬂ‘%ﬁ | ;is’glOO’ v 60| 30’ y 5‘ v 0.4 ’ 2
; :
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o (EE TR . 0. 0.37 . 0.2 0.25 .
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B I 0.20 | 0.23 | 0.25 | 0.26 | 0.29 0.24 0.28
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T 0.64 | 0.61 | 0.52 | 0.45 | 0.31 0.35 0.44
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(wy |8 EB o] v e
#chb Hi"nrl L-(]_‘.VCDL “&)(/)t*;\.[’)ﬂ
L 2— .05 1
0 S IRBIEE O b D b HEE S 112100 0.0 ! ! !

) SRR - L KT wm 100 —60 | 0. 11 4 1.77 | 0.9 0.5
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WRICE DEER & OBIFRE 235O RDH =D 30 _ 5| 025 180 0.83 12 14
R2ATH B 5-0.4 | 0.03 | 980 0.013 =0 —
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DEEZHBND,

RICE T OREBICONT, WKFOBOTEETRIIC ONTEER TS, FHSOBRERIT 4 LTHd
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B R, o, (g (029 g )| C1=% 6898 5% | il | T | (0 | %
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(L), BH(R), 3L UEEDICOWTOSUAHELICET B THETH D, 3 EAMOERITI
BN <, EHRE LT3 BHOTHETELE - FRAKGR—C, HERAC N b IC Ik LToehnk
v ER (SRR RNREE B D) OEEAEVELN D, Bb, MHINELERICD L
S0 U7e, WTHNC L 2RIZEEETH 5. HICS A CRTEIROBRMHIOZNON T HICL 25,

S I BRI T DAL D TR T D,

3EMCH BN KE R, 39, 40 ICHM LC—48 L7z, W) L7l lsE el B %40k No. 47 1G58 L
7-, Powder-Method (€ J 2 M3 E b 5, B

#ERICHD HKEAERE OB (34, A.B. C) 1, Wi LaAH HOXR EKER L, AHEEMN
TR, 727 BB HE SR OB TR e L, SO0 A S TR,
ORI DO CEARBTH S,

*» COBSOEEEIF0, 0.5, 1, 2, 5, 10md6BOMEFSMET, BEBOLOTIEAEN,
= {9 LEHIOEMFRK (2 £) L DHKE, MicC Membrane filter 2 Fw»CW5[HE L,
105°Ccwl, Mgl 7, ‘ '
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34 WGHESE AICHV D REERE 35 WAESE RICH T DIRHERE

TEREHR (195555 H ~19564E2 1) 2 CORFMANE
EAL | SM(LD| (L) | Lo T W E | PR Gl [TuEs
W (g e e el e T g Lfvez) 2 e
‘ o ( 12, 1 12.8
(S) (Hl)(HQ)l(H])(HZ)(H])\(HQ) }w (S) 455, 1 1 455, 1%%

| 5. 6| 0.41) 0.44] 0.40 0.50] 0.51] 0.37 LxS$S 24.0 2 12.0
1 5.23/0.40 0.43] 0.46| 0.43 0.52) 0.43 Lxdi % A
HIL 6,13 0.40| 0.42| 0.38 0.39 0.35] 0.45 LxSxH 85.8 2 42/9

7.20| 0.57| 0.51] 0.57| 0.48| 0.49 0.55 R(L-S-1) | 4014.4 84 4.9

| 7.27 0.52] 0.50| 0.51] 0.54] 0.64 0.48 L.-S-H-R \5427.7‘ 95 '

8.11] 0.39] 0.45| 0.61| 0.49] 0. 46| 0.47

8.18 0.51| 0.54) 0.49] 0.50| 0.52 0.56 T 33 iﬁf\bgzgéfﬁfﬁ%Tig@fﬁf’aﬁgﬂb
. o. 1 0.64 0.53] 0.54] 0.62 0.47] 0.69 2 r o““ o H O ?ﬁiﬁih
; ?ﬁ’ L

SE45(0. 480(0. 477/0. 495/0. 494(0. 4950. 500 ok o O i

3@ 0.479 { 0.49 ‘ 0.497, (0490 ©°

i . . 494 . 5 08 L . o ..

9.16| 0.50] 0.54] 0.52| 0.44| 0.57 0.57 o 80 ¢

10. 17] 0.50| 0. 48| 0.44| 0.44 0.57 0.56 .

% e 0O O (o]
< 110. 24 0. 48| ©. 48| 0.32| 0.50| 0.48 0.57 04F o ¢t * % o o
11,14 0.46, 0.34) 0.47) 0.48| 0.44f 0.38 o2l s e ¢

12.12] 0.43| 0.38 0.46| 0.56 0.44 0. 49 ‘

12,991 0.36| 0.32) 0.31] 0.41] 0.34] 0.45 o0 W\vlw_iwivml,rx_n_xlx_r|m|_[ |_n_|

1,25/ 0.37] 0.38 0.34] 0.48| 0.45 0.50 455 1456
0.04) 0.45 0.38] 0.45 0.43] 0.40| 0.28 .

M| sea5l0. 444 0.4120. 414)0. 474[0. 461[0. 475 12 -
3] 0.428 0.444 ‘ 0.468 [>* 10l «©

4 - o 40 °

2 1| 0.453 0. 469 ‘ 0. 483 ‘ 08 F ®
06 - ® 2 c e
X32 3EEICHTHEMOBREREMED ° s °
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#36 WHEIE SCPT LN ABRBEEYE (mg/ )

E AR 1955 14 " " 4 // 4 1956 | «
o bk [V-6 VIL 19/VIL. 19|V 26/VIL. 26{IX. 1 X 140X 14 1.25/T 25
s\ Do Zoo| 22| 29| 29 _ 5| 17l -7 -30" -30
&| 0 |08 3.3 3.5 2.8 2.3 22 0.6/ 0.7 1.3 1.2
2 |0.32 3.2l 3.2 2.5 2.2 1.5 0.4 0.4 0.9 1.2
| 10 |o.60 3.3 3.7, 3.3 2.8 1.3 1.0l 1.9 il 1.8
W s | FLOoF| W | W W oF
. 0 |o0.58 4.0 2.7 3.8 3.3 4.7 1.0 1.0 1.6 0.6, 1.0
m| 2 |08 3.7 2.7 2.1 2.9 2.9 1.0l 1.5 1.8 0.8 0.8
10~7 | 0.55 2.2 3.3 2.3 2.0 1.3 1.8 2.1 1.8 1.5 1.5
R | T T OF| W W W F| W M| T
wm| O |09 3.3 3.8 5.1 4.3 2 0.3 0.7 1. 1.3 1.0
2 | 0.30 2.3 2.7] 1.8 2.4 1. 0.4 0.4 1.2 1.0l 1.0
10~7 | 0.33 2.7 2.3 1.9 1.9 1. 0.9 1.5 1.8 1.0, 6.0
B ey FOF| W W WOF| W W T
al O 4.5 2.8 4.3 0.7 1.4
2 4.2 2.0 2.2 1.2 1.6
10~7 4.2 1.7, 1.3 1.6 1.2
B s S ¥
R NERYE RO TOSENIE EAR - KEN N R E
T F/WER, R M WE (mg/e) OFEMTHE
Lol W, Dok B
: - — # B T B
£ & FHR | 8 om) Bt0m)
T 68.1732 7390
1.95 2,14
L 11.7306 11.7306
R 0.0393 0.0197 2.18 1.91
D 7.9101 3.9550 5 13 o 04
TxL 31,1067 4.4438
TxR 33.3807 2.3843
TxD 17. 4401 1.2457
LxR 3.3405 1.6703
LxD 2.9413 1. 4707
RxD 1.0853 0.2713
TxLxR 16.7472 1. 1962
TxLxD 12.9596 0.9257
TxRxD 16.2479 0.5803°
LxRxD 0.9483 0.2370
TxLxRxD 1.1308 . 0404
Total 295, 1816



R39 WHESEMICHT DHHBERE (mg/¢) OFEMEL

T A HI1959 | #» // ” 0 I // // " y y " y 1956 v

i K V,QSW[.ZO\/][.20\/][.27\/][.27‘]){.1 B |IX 16X 16X 14X, 14 (XL 12 [XI.12 {T.25 |T.25
NN -3

-22| -22| -29| -29 -3 =19 -19 -17 -17 14 - 14 -27 -27
0 0.99 1.56’1.14 1250 1.31] 1.75 1.93] 2.12] 2.64( 1.27| 0.95 0.43] 0.26| 1.30[ 1.38
2 0.93] 1.07] 1.74] 1.25 1.30, 1.30] 2.22| 1.89 1.69, 1.33] 0.71| 0.39] 0.61 0.91 1.04

n 7—10| 0.73| 1.01] 1.05 0.93 0.941 1.54{ 1.32| 1.20] 1.57| 1. 18 0.87‘ 0.75] 0.56; 0.87| 0.87

Bl ) ow R F| W w| | W] R W] F owm| P @] F

0 1.17] 0.95] 1.52 3.13| 2.07| 2.63] 2.83| 2.45| 2.03| 0.46/ 1.33] 1.62 0.69 0.91] 1.16

35 2 0,]7{ 0.41] 1.16| 1.36] 1.56| 1.75/ 1.76/ 1.11} 0.81] 1.29] 1.02] 0.55 0.21] 1.15 1.16
7—10| g.99 0.22| 1.30| 2.17, 1.97/ 0.93 0.82] 1.96| 1.91] 0.79] 0.45 0.52| C.67| 0.64| 0.98
W | | W F| T W | W | T ow| P wm T w| F| owm| T

i 0 1.46] 1.04) 1.51| 2.72| 1.49] 2.09| 2.71 1.88“ 0.90| 0.60] 0.54| 0.44| 0.53 1.681 1.10
" 2 1.00[ 0.96| 0.87| 1. 11| 1.86| 2.15| 2.42 O.81i 0.74| 0.63} 0.82] 0.52 0.55 1.18 0.72
7—10} 1.75/ 0.81| 0.87| 0.90| 1.44| 0.72| 0.93] 1.01 0.42; 0.61] 0.57, 0.24/ 0.28 O. 70J 0.64
Wolwme | F | ow| v T ow | w| R w0 F| oW F| ow| F| om T

#40 EAA, REH, ERPEBRREE (mg/f) OERTHE

% i b priss = F #
w | F | ow | F | w | T w | T |26
% 130 | 1.36 | 1.58 | 1.81 | 1.32 | 1.43 | 1.43 | 1.53 | 1.48
(0.26 [(0.26 [(0.46 [(0.69 [(0.44 [(0.53 [(0.43 |(0.26
Om) |5 19y L2.64) ~2.63)] ~3.13)| ~2.09)| ~2.72)] ~2.63)| ~3.13)
o 17 | orse o | oz Lot | o3 | s | 114 | 114
.39 l0.61 {0.41 [0.21 [(0.52 [(0.55 (0.39 |(0.21
(2m) "7 a0yl 2,20 ~1.75)| ~1. 76)] ~2.15)| ~2.15) ~2.15)| ~2.42)
¥ 107 | 102 | 100 | 1,20 | 0.79 | o0.66 | 0.95 | 0.96 | 0.9
0.75 [(0.56 |(0.22 [0.45 [(0.24 [(0.28 [(0.22 |(0.28
(7~10m01° 4y T54y) 1. 57)) ~ 1. 97)] ~2. 17)] ~1.44)| ~0.93)] ~1.97)| ~2.17)
oo 1a [ .23 { 1.23 ‘ 1.36 ' 100 | 104 | to1s | o2t | 119
i 1,22 1.29 .06 02 |02 |2
R 0.06~2.64) | (0.21~3.13) | (0.24m~2.72) | ~2:09) ~3.13) ~3.19)

ERICHT 2 EOMITAGRSHA L IRFRRE L, ERMNS», b, HEREREEIIEAL D
KEEBrAKELLERBICON », cOC e, NIRERERNRE - KECTKRELR» -2 L EFMRLT
o, Tabb EBRREREBOZNCHL CEEMOBREELZ{EH LT3 LELTLITHL
5, CNEBACBT -REHOBHTIRONWIHTC, KHOERLETRT,

—FIEBE O TR EEREET 5 5k (RBPTICBBIC L %) BM (7 A) &0 A1, 128) &
ORI TFRERDD &, WMEE3~5 L OHBAICDH b, HHZ S ~104 OFHEICA D, 7FHRIBICT LR
OWFEBIC Refractive index 1. 15% @M L CL»AE2EMETH 228, —GEMONTFREEZLHOETR
KRB LTKEWT ERMEARCIDEEL D, - TAHIOBREIRTREARE-OT, WEL LT
BANE BB RS, TORBELZYRERSR VML (R &L Suspension-feeder OFEIE LTEL D
BECREECETLI0EERL D,
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34 3 ERICHT LWERD, JRENERER F4l wEEICHT LRE, BERO/NUREE

; /8% S
MEORIL(: piiptoisadieioiil
: e BEUERE T
(& Y&, B, WHESL ERE-ELD5mEE )
Om, @-jiifl) O-FH = ’1957. T957.  [1957.  [1957.  |1957-\[«17~
om,  A-HEH AT A H| VI 17~19W[23~24 X 26~27| X[20~21|19  (Ash)
7~i0m, W Oerm W |imEewmam e | e
i) i 1311 4.5 3.3 6.1 3.0 8.5 1.8 1.3 62.00] 75.00
3'0{- A 2 [1.9/3.00 2.1} 7.6| 5.5/16.0] 2.7| 1.8| 60.00| 66.67
25l o 3| 1.4 4.8 0.8 2.2/ 1.6/12.5 2.1] 1.7| 63.64 68.97
4| 0.9 4420 59 1.1 5.7 0.8 2.4 57.14] 71.43
201 5 | 1.1] 1.9 1.5/ 4.6/ 0.8 6.0 1.7 6.1 60.00] 93.33
15| 6 | 1.13.7 1.2/ 1.8/ 1.4/ 1.8/ 1.7 3.9 80.00| 76.92
ol 7 | 0.9/ 1.3 1.0[ 2.2 1.4] 6.9 1.4 4.8 50.00 87.50
o 8 | 0.9 1.6 1.0, 2.0 1.4 5.0{ 0.7 0.9 62.50| 77.27
05 - 9 | 1.2 1.4 1.5 2.5/ 1.6 3.2/ 2.5 2.6 70.00] 54.55
0 R S N R R R 10| 1.1 1.8 1.4/ 2.3/ 1.5 3.0 0.9 2.6 30.00 42.85
s V0OWL VL IXOX XLOXE T qp 092,00 1.8 5.3 1.6 7.9 1.9 3.7) 44,44 43.75
/g 12 | 1.5/ 2.0l 1.1l 2.3 2.9| 4:6| 1.3 3.4 — —
301 13| 1.4 1.9 0.5 7.1| 1.0/ 6.4/ 0.8 1,4  — —
t4 | 1.3 2.7, 1.5/ 4.0/ 1.6] 3.6| 1.2| 2.3 — —
251
20f I35 YEENEESTE A (& - ¥ s YD
P 28\E (1) b%&}ﬁ’?’i%g (S)
15| & ORI
& Om, O 2m, Ao 10m
10+ WRFEIE B 273
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v vr VI VI IX X XL W T
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=42 W R OB OB R B C%
WHEIC BT 5 (1955-19864) SEihEHRE (Cl%)

s | 4 #) K
\kﬁﬂ i 0 % "
ﬂwﬁifi‘4j§215‘ 6.13 l 8. 11 ’ 8.19 'sg w | 10.18 ‘ 10.24 ‘ 12.92 l 205 | ¥ | %
1| 1667 | 17.01] 16.82| 17.17° 16.92 | 16.89 | 17.12| 17.81| 1810 17.48 | 17.20
2 | 16.51 17.16 | «17.12 | 17.22° 17.00 | 17.14 | 17.44 | 17.75| 18.16 | 17.62 | 17.31
3 | 16.21| 17.09| 16.94| 17.16  16.85 | 16.66| 17.12 | 17.81| 18.15| 17.43 | 17.14
4 | 16.08] 17.38| 16.97 | 17.08| 16.88 | 16.96 | 17.04 | 17.68 | 17.93 | 17.40 | 17.14
47 — | 17.39 | 17.02 | 17.08| 17.15| 16.67 | 17.18| 17.74| 17.90 | 17.37 | 17.26
5 | 1572 17,44 17.1a| 1719 | 17| 16,53 | 17.01| (77| 17.89 | 17.15 | 17,00
6 | 1591 | 17.39| 16.93| 17.13 | 16.85 | 16.48 | 17.20 | 17.47 | 17.91| 17.27 | 17.06
7 | 1493 16.64| 16.85| 16.95| 16.34 | 16.34 | 17.31 | 17.64| 17.98 | 17.32 | 16.83
8 | 15.98| 17.23| 16.72| 17.07 | 16.75| 16.21| 17.45 | 17.41| 17.98 | 17.26 | 17.00
9 | 16,49 17.01| 16.89| 17.23| 16.91| 16.86 | 17.52 | 17.04 | 17.91| 17.33 | 17.12
10 | 16.28| 17.30| 17.08 | 17.11| 16.94| 16.86 | 17.41| 16.70| 17.59 | 17.14 | 17.04
1| 621 16.71 | 16.97 | 17.13| 16.73 | 16.59 | 17.53 | 16.74 | 17.88 | 17.18 | 16.96
12 | 15.78| 16.79| 16.80| 17.06 | 16.61 | 16.12 | 17.63| 17.11| 18.01| 17.22 | 16.91
13 | 16.10| 16.75| 16.83| 17.09| 16.69 | 16.63 | 17.61 | 16.76 | 17.91 | 17.23 | 17.01
TR { + ) iRy s
Ej\ﬁ’? i b # 4
Méfi4ﬂma‘644 fswz 8.18 | 1 m47(1025‘1223| 224 | 1| B
1| 16.96| 16.65| 16.45| 17.09| 16.79 | 16.63 | 17.47 | 17.28 | 17.31] 17.17 | 16.98
2 | 16.49| 17.20| 16.99 | 17.20| 16.97 | 16.94 | 17.51 | 17.73 | 17.81] 17.49 | 17.23
3| 16.15| 16.77| 16.57 | 16.96 | 16.61 | 16.76 | 17.40 | 17.14| 17.48 17.19 | 16.90
4 | 16.69| 16.79 | 16.51 | 17.05| 16.76 | 16.73 | 17.24 | 16.90 | 17.72] 17.15 | 16.95
47 — 1 1672 | 16.66| 17.04| 16.81| 16.83| 17.07| 16.11| 17.78 16.95| 16.88
5 | 16.73| 17.09 | 16.87 | 17.15| 16.96 | 16.64 | 16.95| 17.64 | 17.81] 17.25!17.10
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v 830 |7 ¥ 1.6 1.6 1.5 1.1 — 1 2.5 1.3 2.0 1.7 5
v 10,18 | ¥ 3.3{ 2.3| 20| 3.6 4.1 2.3| 2.3 2.9 1.5 _
v 10,19 | 2.8 3.0 2.7 3.5 2.2 3.2 2.8 3.0 3.6 3.0
1957 5.15 | % @ | 34| 32| 26| 36| 34| 26| 46| 40| 50| 4.8
v 517 | #E W 1.8 1.0 1.2 1.8 — — 1.8 2.4 — —
7 9.3 |§E ®W| 34| 22| 3.4 1.4 — — | 24| 26 — —
vo9.12 | W 1.2 0| 1.0 1.4 1.4 - 1.4 1.6 — —
oy o@ ‘ } 24‘ Lg{ LQ‘ 22‘ 284 26‘ zs. 2.5 25| 25
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mw@mawﬁfaoMéSwm#mhmkémwwﬁwmﬁﬁm KhdT el BERTOPRICLLZ
O REC LD IDEELOND, MR LB H LTI 22D BT, R R, W, R
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BN DB o T D H B D E B CHED HE L TH D,

RICHEARIGIC BT BIaRE (%) LD CETEA TR, HRER » b 05 ERHHET & LCHHE
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AR Lz, BUHIZRMB L 0 EWIES C GBI 3mBH) 05 HRKIC L » Tohh = HIGOKES
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®kO4 FHHEIC ST LIEHEE (%)

£ /4 B | W ﬁé 1 ’ 2 ‘ 3 ! 4 ’ 5 [ 6 7 8 9 10

1956, 3,19 ©us15 | 17.77 | 18.18 | 18.14 | 17.29%] 18.05% 18.15 | 17.27% 18.11%] 16.25%
v 322 15.41 | 15.20 | 15.85 | 15.74 | 12.02% 13.99%| 15.55% 12.93* 14.68% 15.03*
v 6,28 | ¥ | 15.38 | 15.02 | 14.56 | 14.79 | 14.34% 14.01%| 14.61 | 13.80% 13.55% 13.33*
v 6.2 | §E | 14.76 | 14.30 | 13.74 | 13.34 | 13.01 | 11.97% 13.44 | 14.03% 12.31% 12.76%
v 8,29 | @ | 11.38 | 11.66 | 12.48 | 11.10 | 10.82 !11.44 114 | 121 | o.52 | 9.44
/B30 | W W[ 14.94 | 1514|1533 | 13.85 [ 14725 | 15.11 ] 14.39 - -

18 | & | 17.44 | 16.50 | 16.75 | 16.84 | 15.53% 16.60% 17.04 | 15, 14 S
19 | # | 1706 | 17,321 17,00 | 16.91 | 17.35 | 17.11% 17,11 | 17.22 | 16.99%| 16.90%
15 | 9% 3| 16.88 | 16.90 | 16.69 | 16.20 | 16.38% 16.17% 16.43 | 16.74* 16.20% 16,67
17 | §E | 17.05 | 17,16 ] 17.17 | 17.15 17.11ﬂ 17.07% 17.24 | 16.21% 16.79% 16.72*%
3 | ¥ W) |16.8216.97 | 16.98 | 16.95 | 17.16 | 16.95% 16.95 | 16.93 | 16.86% —
12 | ¥ W | 14.04 ] 13.89 | 13.74 | 13.63 | 13.30 | 13.26 | 13,58 | 13.34 | 13.42 | 13.48%
21 | ¥ )| 15.74 | 15.69 | 15.66 | 15.26 | 15.49 | 15.01% 15.52 | 15.19%| 15 00% 14.65*
31| ¥ W) | 17.45  17.40 | 17.55 | 17.60% 17.47% 17.41%| 17.52%| 17.34% 17.47% 17.27%

O
o s
S N©L©LOUSo®EE

=<

15.90)1579 15,83 | 15.53 | 15.15 | 15.31 | 15.67 15.13)15.08J14.78
T

15.75‘15.68 15.66 | 15.30 | 14.54 | 12.35 | 15.47 14.79]1].47. —
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DT Z
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(a) 3 -TL, O1goERETKS L, chEx Jém|wﬁﬁ6E§”’0 10,20, 30, - ET D,
#<®W%R%«mﬁmwﬁMK%mﬁﬁﬁVMMCtﬂd % ZiC a-Cl diagram RS, BREAD
CREHEREOR 5% 2 %D 5 0. 1 Lo, WiEAKELCL 230 THEEVD, 7 HOWKE
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FOFR, 2 ORI 0. 1 HOSBRIMEREERICL » TS LD & & RIIMICIME L T 505 T
Do FFEKED, Cho 2HERORIMCTOSTOERAEBNEREHAO,CL, LVAHNYA a-Cl diagrami
TR 4 % DD %, ‘

PEoinZ #REk adRESE, Cl OFNETZHIRLTCET HEFL I > TERZ ECT D, K87
EESLOFERME R &, I+ 5540 5 OEEERE £ % 3 » T L% a-Cl diagramTh 3

i,

HHE TAIIEBMHAEDERRE TR IXEEECER LT D @Kﬁt,wb@éﬂﬁ%iﬁﬁmﬁ

PSS @ #- L0 X 76, 77, 85, 87, [CHELCTv 2, 2Ok SICH F B & B D D\ I3 FiE
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VR LT 9 RERRBTREEIT 5 E S8 E—3T 5,
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B EACE S () K 6 DMA7 @WHe EIAS allis
ak NI LA ArANANIEANN
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T D, SO EEE DR TR LA MROFERTH » €, # BICT IR SR L 2 8RR
WA EDOEBNIF L, MHEORELIEETH D EDRDICIENAOCBRMELI T D,

SR> 195648 X ¥ B84EE T 3 MK T 2WME L WK h 7% a-Cl [Tk k48,57, 58fRIE &
#eCLHTHDS, :

B AR T B 0 - BRSNS R OMETH D,

%915 & B B # JE B

S IC [ % SRR IC D UL CIC RS 2 B ITE O D A e » TR 72D T, RIR
B ATIRE R B O & AR BT 2 0 2286 & OBIRICOWTESET S,

Wik L7fn <, i S ol 5 4R h SIS ORRNART, BolEEo L CREETRE
AEANTHEE LT AL, WE LB TRATH 5. WHOYT 7 & TITERERITRSICT Lz,

By FE— R,/ B—E AT A S S RO —GERE & E, Ko mE; 1L 55km? T, 20
MR GG A (SIR7KE LS O —BDd, ZOEMIT AR 0. 18km?, £FFEONL 1%
I &7, 10mBIEO KRR SR (GRAGE PR P XU R GHERN 3. 13km?, REHOK)
27.1%Cih 2, ¥ LU IE b ~10mdOKEET, ZOMRIEFIS. Thm?, §749. 4 %350 TnDh, b
m PARE AR R RS I 1 VBRI % > G bW L = KR T OmBEIL RN 2. 6km?, 224
BTETH D,

HERBEWIBIL T ~TD mPAEDRRICIEEL, ZONT 3 WK 3 J U Mk AR NS & b C
VD, BOFC OWRFNIEEME EE S ETREMES E LOEA ST 50, ZTORSERD L Rre
whihCnd, i

IS OEED B RSN A D X R, AWENIIC E 375 SNk & SR L, fhkis
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X189 ¥ FELYS 0 A OHEH O L, 2O L5 R

i ORI D & REIZIEES & L
TOWRBE, b5 435" &
LT~ it L b FEbAA
FKBHT IO 11 A BB Ve
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WAL AR LOTHAR I EE
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L CRIM WS
O TL b KkE L3 DK
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- H o i EIE S C R
OFEDPE L, BEEEREE LOEE D I RTINS, SRS EBMEORIINEBR O 2 h X
D, HFEKOBLICHEBRTH D EEL DD, 2O 2TBRE T - CRKIBE R IEES CRBE R
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Botmes, N, RROBEIZTCT G ABEERNTH L. 203, »wh® LMK Th-T
0y 2 D B4~ THF T IR OZEA K &, _
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REEZRNEORECTH VAN, K, ZICHT Tl b ivaotEi 2R L, BalBloR o RHEC
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B AT ) 2m, 5m, L0m)DOTIHECTH S (7272 L A0 m & b B

No. 5 [ FTOSHHFROERTH Y, *HHE0m L P 10mFTD5

[T 650 THO0 TR0 K00 B it t) L ARICHIERA Lo Tk 2 0 K
: BRAZ TR S N,

10 qig IO E IR T D4 3 S B4 a-Cl diagram € 5,
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50 9 o ﬁéé,@ﬁ@?ﬂ,mgiq?ﬁﬁéméomb@é%ﬂm
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MOBELW 2T pukig (WS 1,14, 15) LR ENCH BT, BHRICHT 2SI b KL,
13CREINHKIEL D 3 HICRBORTTH -, a-Cl FEETFAELMWES, TLLAEAOTHE
B & HEE N DR TR DR TRz, Bl D IMMRE DR RETF THAD N C v 55, WA
12, B3 ZO— M E R LT 5, WA LIEERARICH DD Th HH, TN TR =K
ROKBHIMT 5 BB DT T D LEEETUT, B HVEUBROKRNEBBDND, Wi 14,15
SR, FRBOREI LS & EL b d, £OMOMAILA DD HMEHBICHT L HERFHEOPL % AKX
BICELCTH Y, CREFRTH, a-Cl JdB 2R LT 2 &k, WPADSE M & i U C ok
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W 1,158 e0MTHixd Bn CREMTR2zm, Th
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1 e B FDTAKIRTD B, OIS R L7 a-Cl ¥k
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BTOHEAY DB RLEHAR, a-Cl FICIXHEENN LAy, KEBROBMICL 2 80HBEICHNT L
NAEEEOR T LD THRHEBLOND, ChHICDOTREEE OIS S2% Y TH D,

31 B 8 B &4 & E B

BB R SIIR EA ERABRS E LU EINCR Y, ZOTERIEIIEMO—BE O Z 13 7
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T OBY ANDOT O ICBETIER ST %, BLALREN (—&l, —F% N6 255 LTk
RIVHICERTE L7z d 0%, BRELIED 2B C—RIUEEOEN SFICHT CEBI NS, T ORI
IRCHEWR LD L CHREREDHN D, o T DBEAEEOBIIR RO A, BENIHERBI O
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& UCHRERNBIICH » 2 HEMETRIE, &5 IRHHEER IR & a-Cl BIRERINK E CRiERK
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— TR, BEER L TS EERER CRAN, RHS) IKRE L rH Y 28 5E T X880
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EFCcH A S,

CHOHRBGD a-Cl I3 RWBOZN L v i3/ E <, BHMSE O 5 TR K0S O 57,

(H7) »pdl, 48 (K- %) NERATh D, BARMSOSNS, HHECIE4BRE (BOTRI) JIHME
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T ERGE O MRS ST KB AR ERE (oD

=~ , ; )
T\\*;foa 1‘95 6 1E95 7 - "
C/E’ \ @\ .20 ’ V[ -26 T1:7 T-22 ! T30 { -8 | m-7
0.44 | .48 | 062 | 052 | 065 | 056 | 0.54 0. 54
52 pp 1 031 | 0.3 | 0.30.} 0.40 | 0.23 | 041 | 0.25 0.35
i ¥ 0.46 | 0.42 | .0.42 | 0.42 | 033 | 0.3 | 0.36 0.38
i D 0.40 0.42 0.45 0.45 0.40 0.44 0.35 0.42
E T. D | 9.0 9.0 1.0 | 9.8 8.0 5.4 8.6 —
A a* 0.47 | 046 | 0.52 | 0.44 | 0.4 | G48 | 040 0.45
B 0.50 | 0.56 | 0.56 | 0.57 | c.42 | 0.58 | 0.51 0.53
k] i 0.3 | 0.31 | 0.30 | 0.42 | 0.35 | 0.38 | 0.25 0.34
e F 0.41 | 0.45 | 0.30 {-0.36 | 0.38 | 0.42 | 0.40 0.39
. sz ¥ | 043 | 0.44 | 039 | 0.45 | 0.38 | 0.46 | 0.39 0.42
T. D 7.0 8.7 7.9 9.8 8.0 8.9 7.4 —
R a* 0.52 | 0.46 |“038 | 0.44 | 0.38 | 0.46 | 0.34 0.43
358 B8 01 - TS 1T S K B DU EL AR
O X L 1 9 58 19 58 _
SE rl?\\\ & \ V-8 ‘ W-17 % ¥ IX-30 X-29 | X{-27 | X[-10 r S ¥
N ' 0.56 | 0.52 | 0.54 | o062 | 0.4t { 050 | 0.5 | 0.55
™ h 0.42 | 0.63 | 0.52 | 0.54 | 0.57 | 0.61 | 0.52 0.56
i, - 0.52 | 0.60 | 0.60 | 0.58 | 0.54 | 0.5 | 0.47 0.54
= ¢ # | 0.50 | 0.61 | 0.55 | 0.58 | 0.51 | 0.59 | 0.53 0.55
T. D. |5.1~5.4 5~6 — | 4~5 | 7~8 | 5.8 5 —
A ax* 0.5 | 0.52 | 0.54 | 0.65 | 0.55 | 0.57 | 0.60 0.59
{
1 o033 | 04 | 037 | 050 { 038 | 0.49 | 0.6 0.48
N e 030 | 041 | 0.40 | 0.45 | 0.33 | 0.40 | 0.41 0.40
& ¥ 0.50 | 0.47 | 0.48 | 0.42 | 0.35 | 0.44 | 0.45 0.42
Hi o4y | 041 | 043 | 042 | 046 | 0.35 | 0.44 | 0.47 0.43
g T. D. :8a40 7.6~7.8 — | 53 9~10| 8.7~9 6~7 —
A a* i 0.3 | 0.42 | 0.39 | 0.5 | 0.35 | 0.48 | 0.5 0. 48
: - 0.3 | 0.44 | 0,490 | 0.48 | 0.20 | 0.50 | 0.54 0.45
L i 0.35 | 0.35 | 0.35 | 0.36 | 0.30 | 0.38 | 0.40 0.36
R T 0.28 | 0.33 | 0.30 | 0.35 | 0.35° | 0.49 | 0.36 0.39
™ ¢ # | 033 | 0.37 | 0.35 | 0.40 | 031 | 046 | 0.43 0.40
E T. D. 10 9.8—10| — | 10~11l 16 11~12| 9~11.5 —
A a 0.35 | 0.33 | 0.36 | 0.40 | 0.36 | 0.42 | 0.46 0.41
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5 &7 RITKDET, 5BIc—IE L, #ETDk, h, FREOKAEERBA0mA 5 2m, HEX2~5m
CFRES ~T mTh %, T. DEBEMERE(mM) THEICH0cmEROM OBV ER CIE L, altsy

‘ F TR TR EWERRKC, BV MRS X 0RORETH D, b, B TRGOBREERK

| B, BEEICS SRR EFRnn LTBBRAETAZAORKFO—EE S —DLRA L, Thi Me-

| mbrane filter “CH# L CE 7=/ NURBE S Wi (Sme/e) &, SEEHCRD 7P MHERR (4 1mY

| DIMBERD 2 e a=KS02 (=R Lk =0.64a--0.055 M LCHRFEETHL, £8H T.
D, aldfiE L AETH LM L, b, FTROBBERLEESOERE 2%, MIBRELYE (Sng/o)
2 mlE, AmiE 6 mBcsl D LEHPENIE K X 280Kke Membrane filter 1€ ) » T L7z
LOTHY, BBOMERE (0) F1m~3mi, 3m~5mill, 5m~7miOH L mY b 4Rk

HC, EBREHBERE D - RO,

A & b HEIC L DR E IR @) &

R4 S, WHESICHE S a-Cl diagram
GBS A IR

O kB % thld @ FF . A BT R O - BB E R OEE & D
'“l 3 . | 5 l %KH#&D@@M@%%MM}M&%
mo. | J6% 1650_Ivag 1750 _tboo 1600 1550 oo _viwe_Boo Qe 1 0 DO KE 7‘;;5;5555_»;—,&«;~1ng b
i « | Lo L L, &b 5EEOWIM O
20 } X | x ENEAT D BT B SRR
! . { . Hb.
NI X B, A BEATORI RS
30 k t A REWED TR D DEFDEO O D —H
1, b ) X R E Lk, A e 3 RIBORE
| o @ o 90 FURBIEAK E v, COC & RMEICs
ol | © 1 | R E B R DD L, REEOK
S L F0C EERREORE 27D T
10 N HERBOBEHME b T Do
10 o © | o g HOTIC & HSMIES (BPEHS)
6 ! < EEITER (RIS & OMITR S
0 L © | R (a%) DRIV &A% < B
L. ] ! BIPICH I & &I b Ji% 790, 45,
T : ’ B0 43T B, TUEMICHY 54 BT

; Off 3 KL OFERER LD,
3B DRMHTPHEL2ERE IR —H LT LRATILVTHA I,

RO4I4ilimly, YIHEE & TD a-Cl diagram TH 5, MELSE IRBO a-CIERKE {, WAERE,
BER D NS v, RESRNCERE CHYHRTEOHBETRE ., EBOEOKE T &R TICHRE
LBk BIc L 53 0 EEL 605, TROZADFBCHR L TCREWC EZELCEAT LD
FICEADRAD, &5 EELOBEIC L2003 MM Ee, kb, MELORE a-Cl BAmD T
WEZ 7R 34 H ORECH H 5 4% Contaminate 3N 52 EDPRAKOFERARTERTLNWES
5,

ROSE R, KRIRAIE S L OTLHR (K922 3 EMICHT 5 a-Cl diagram ThH, = OHE, w3
NOTER D AR OSIRSG, YImESE EEELABANZETA O RvyA, [THFNELOSREE TBIR S
WROOND, LLIDBED a-Cl FOXKNMX, LEBESHES>OIRC NI AELEANRRBSRS, Th
EARER D CHEVES L GEOSE) , CORTIR—ROMNBEREZENRD D, KEDLHEHAE
NCEREDIELDHEBONINTEFELOND,
a-Cl B[R90 TS Ands 1 S IR, KBHE, THAOICNE S RLEAAROND, Uil
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HER B O H CIR R B X85 iy (F) , KT (D, TLHA () £ 50k
B b E L, K 18,009, 1) % a-Cl diagram
LRRL TS, AT BFRAERY, O~ LB x-hE @ TH
B, BTOBEOF IFh .
o [ 5 | | 2 71
I, 3L AKMH8ERT 1600 1680 o0 g iago 1600_igS0 1190 1150 180 I1aso  16%
LI, A B TR g ; |
. . [ ! \
TS & Moy TR L T 2 4 3 | i
TR D L WCH D o I o |x
. . ®
PLEO 5 A% a-Cl o ! T P
KEIMC TR B EEKK 4 X-: © : o> l{(
DESKEED 10 : Y : o “
R X s\/*ﬁ‘f']m‘ vEszm 1o * % : *
)
g >R > B o (3 1 o
) |
P E Ko 16 PN T
e ! |
RICEN BIERICHT D ) X, ]
NSRBI E E (meg/e) R Uy o l
. . . N a
SOV L, &l YIREmgsE
%59 /NI ﬁ (mg/ )
\ﬂiﬂﬁ[! 195 6 195 7
CBNn o T o e
N weeo [wees | ope7 [ peee [ reo [ mes w7 |ow oy
& = 3.6 2.0 0.8 0.8 1.9 3.1 2.1 2.04
“‘ﬁ rh 3.4 1.8 3.0 0.6 1.6 1.8 1.8 2.00
o ¥ 3.0 1.8 3.2 0.8 1.6 2.0 1.5 1.99
S | 3.33] 1.87] 2.33] 0.73] 1.70] =230 1.80 2.01
o) E 4.0 2.0 2.2 1.2 2. 1.3 1.3 2.00
: eh 3.8 2.2 2.2 1.0 1. P4 1.5 1.97
" T 3.6 2. 1.6 1.2 1. 1.6 1.1 1.86
4| 3.80| 2.20| 200| 1.13] 1.73| 1.43] 1.30| 1,94
o AR 9 5 8 1958
SJES weis ] W17 | ¥ 3| K30 | X-29 | %27 l SLNIEE
. - 1.2 1. 1.20 | 2.4 1. 0.5 1.0 1.38
h th 2.7 0. 1.70 | 1.3 1. 0. 1.4 112
5 F 1.0 0. 0.95| 1.6 1. 1. i.4 1.48
o F 3| 163 093] 1.28 1.76‘ 1.43] o83l .27 1.32
5 * 0.9 0.9 o.90| 1.1 07 0.9 1.3 1.00
it H 1.0 0.6 0.80| 1.5 1.0 1.7 1.5 1,42
A F 15 1 09 | 20| t2 | 1| 09| 16 .20
"o lw ol 1.3 o080 097] 1.27] 093] 1.17] 1.47 1.21
. s 1.0 0.7 0.85| 1.3 0.3 0.3 0.5 0.60
o e 1.0 0.5 0.75| 0.5 0.4 0.2 0.8 0.47
v F 1 0.6 0.85| 0.5 0.3 0.2 0.8 0.45
s 3| 1.03] oe0| o8| 077| 0.33| 023] 0.7 0.5
BIOWCTRL LA EJICHERCL > THhAR Y DEEBA RN 50, SREBFHOLBHOZRITEI
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OR (SILES LA TH) 20w, B CENOARRE LT, Jb b/ MR EZ iR,
KELOmMPE CRBEOERITR Y BLbNA L, & 72M0iE SO & HHicsT 5 BUTFEE R E 2 E
OTRCI Y D5 B4, YIRS SO NS », FE, KRR, LEA3ELCDWT, &
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UERBAT D EBEBICST DN BEBEKEKD L SICELOND,
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i) 5T T A OA ) AL AR SRR B AT K OB BRI 12 5 7200 im —fRIC a-Cl Hi%
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T, PISIERN & RS
TEARHESS & O a-Cl & D \vidoh
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PHOEIRWECE N OC, ZORCERMY, CENERISTh b, EHERCO "SAD
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HUEERBMKDL C E2MY, MBEOLE " FAVE EHH LTS, 3abb " SAVE(F)
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I DRI Dy D DA 1 2 AR S 21 ¢, MBI OTHIC ) C oM sk e E
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FAE NFEBREBOEE

AT OB BT D BERICO T, BRSO TOADL DRREIN, KIRI A
LTS ERAMOM Th %, BHEEERHEEICHCTEE LT, MRBIEO ~HHRERDTHS 5Kk
RWE OB (B YIC BRI RO IR R TR W R 2). b LR R & LCOMIE, 1
YEh b5 THFD) B FCEAHRRTO -0 LTEARERREL VBT, BOBRRERE (a) &
FECD LTEOND a-Cl diagram Zrile, BREW, JTAH LY, MER : :
LA W BREEOMELTR e, CRUO/RAESEICE R0 IGE Lz MEOd 2 2 E 2o Uik,

1) D AIIBEAE C2DIChb T ERIK, O 1 DEebY L RiliE b GRS THY,
O 1DEBRRBTH D, ¢

i) fEsk e b EBIEIRICRERRITNS (L bidR T D 2, 1AE
WA 2 KB IRICIEE ST 280 3 D D, SR HAIROIH L7 4%
T, KEEB8ALANGTT, 78, FIEEEELHND.,

iil) B/EEBO a-Cl ik, FAOWEN CTIIREDS, BREARATFAD.

iv) R, JTATRIE ARS8, LR KRS {2 OsEA b RS E L ORI 2 TR

ORI AR S, WICE
1% a-Cl 07 b R&Ewnl k

ch
éﬂ,%L%ﬁ%@mﬁﬁéﬂé&?ﬂd,mb@%%ﬂ%wwﬁwﬁﬁ%éwa&%&%ibﬂ&o
V) BEBES, BEEE Uo BARTHE RIS IR CHBE RERE AR H N L OT, HAFNEL LT R
kﬁ%&ff@%%ﬁ%ﬁ&ﬁmtf@aczﬁf@%ﬁ%fméﬁo%Tﬁmtféﬁmnuf%ﬁﬁﬁ
VR TR 0D T o 1 - 3T MR O CEAROUHEICH DA%, a-Cl TS L Rl A TR EELLR
2KIRD, BEROBRIBIC R AN D, CRHOT &R, a-ClEICITENRER D D B O4 A Zh H KK
K@ﬁﬁ#é:&%%ﬁéﬂét@ﬁm,%Ewﬂ%&Kﬁmbmf@,wClﬁ@ﬂﬁﬁﬁﬁdﬁmmu
FRICIE UK B COB AR D C ETEER 2 L3 HNRvy, COM, TEERES LU
BIEERD L2 ETHDH S,
ﬁ)&%%w#%m%@,%nﬁ%%ﬁ?ﬁ%&%ﬁ%ﬂ,W%&ﬁﬁ&%&ém@ﬁ@%m@@%%ﬁ
HIAHSS, 480 a-Cl Faid,
ﬁDﬁ%%&®¢éW%ﬁmﬁa€lﬁ@wﬁgﬁﬁﬁﬁ@ﬁwéiﬁt%ihh&ﬁ,cwiﬁ&%ﬁ
(mmﬁmﬁﬁw,ﬁw,ﬂﬁ,ﬂﬂmmﬁﬁff%b)@@ﬁ%ﬁ&@%@@%%m%bhﬂém@ﬁﬁ
HND, .

vii)) THASICRSN 2 a-Cl HB8OM & [T LIFABMBO LMt L BELONT,

ix) a-Cl MOTEEAAEAIRIC L o TH7R b IR DA, IR CH R b T LT, 4BRE D a-Cl
A BANFHFAVRBEVLSELLRL,

x) . a-Cl ¥ 1 U/ NS B AR OB A Th » T, ZTOLEZRRME, KOERO RS, 71 FIK
BEOKINEREL BN D, DML TSRO RRETH D

EIE HBEREBLCOWT
2 H (AN L B CH HITIC, Lo BN & 3R » 2R e d o T o HE
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) EFOW TR, FRbbIRtis, AR, (S, (SRS 2 - ERIREREA N TDH D,
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R I 2B
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LonCl, H3H e LRMEMERNE S TR BT 1 5 TH O BIEE 5%, ZOmMOE
”&ﬁrwﬂﬁJ)Ku/f“?m%#t % IS & R e DRSO CORE D,
BRI RE D e 2 SR F ORIEIC I U, A FEA AR, MBSO MR OB SR R E S h
ST 2 DM T A LSRR AR TS, MBI O & v S FRMBEIC 12 B 0 A » 72 DD D
FERES IS 5 BT e RERAT R N ds o 72D ClEA L, ZE L, RIRRE KRR RS @u
FLBERTEAF DN TR L, REREN T 2 h Zh o BIcE U BRI abh T 208, &
HE DL DI 289D 2% rﬁ%ﬁ‘iﬁﬁfﬂ%{%v% LD, IHIET v A OEMEABIRIC R+
. ZOBEBH TR LS TH D, ol
RSB BRI (FRICEERE S X u\ﬂ:Méﬁ*%) ELTHEMINTALIIRICDWC, BRE
b rl‘fL)V’%OD{nw_ BARET L, 86N & BERO A pE & ORICINT 2 IR AEE L S g, KE
LRI O Tk L, o ‘
OB BRIEICIBIN 2 E# A B D AERR, ERORE E, BREOBIC L > ORI RIS
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ORI T » T, Mx OBIEHOBED 2 v IEE T EOMESE, RS 01k 2 o iE, 5%
4RI U 00 11 HE EERE DO FRALEE 2 :ofMWL mhm%%ﬂr mwxam& ABL LR L EEL
Tk, PO A & RBERE TS AL, WOBOEME O TBICHE L, ? DI AR FIT A
NI Tz, '

FIH AFNEBXEHES

B R O BRI TR 405K S KRR e L, BBR RO SR i D & & D ICE IR O
PN RR L T R/ b SO TH AR L 3 > T d, .

<SR KA ROFLEPORMBHITBESE L,  ZOEE LD TYRE T 720
IEEOBAICR Y, KRR & 75 5 22 bV Td D,

CREWSETT T GRS, REMEK, JREEX, TBRER, EREK, KRR S LU &SR P
KIEESHER T E BB O 75 6 FUEOE D O $ oo CEESME 2 H0, # ll‘)lV L, BRI
BARCCR T k59, 7%, ki c40.7%, Rt RS AFHC5.5%, AfEiifsd. 7%, 12Tk
O AR LT D, :

RASEER, (eI REEIIEIIC 3 # 7 I SRR E BRI E N D~ & TH DA, IS
BRI KRS & & D I—E I N TRAEBIX & ThTw2) OBERBIESGITERN IS
BB LT 0T CREREMER L Cr D,
LMb£M@k%8)w@,%ﬂcﬂﬁﬂhmmﬁ@&ﬁw%ﬁ“
EHTHh Y, FEEOEMITRBRLERE L CQr L0, ;
DOIFFEL IR LT D EHA /J?TL“C?‘)Q/GJ)O

AT EFIMDDTR O F RIBITHT 5 .LZ%H’J,\ MG E LORRBH XL EE L, 195648 H 1-f) )&(ﬂf
R Lz, fI0EBOBTI DY, 2ZHOMETH L7720, cOEY T EOELTRLRDL 2T,
SR I Y S BEC L, ﬁﬁ%ﬁﬁﬁo)mm& }Ui Lizbl Ch L4, AP ARUK OB MY 572 8E T, R
AR 75 548 % <, ;’CU)?E;WWJZAT%’&VC? “”\% b UJJ:%‘AQ .

BOHNHHEE L, SelidiahEs
Z

IEN T D70, IR RO T
TR D REC, ZREREA

COREAIC BN TS L OFEHE 5y
FEIB D PIT CTEE 75 » T Ta i), ﬁ%ﬁii‘funﬁ(/)(!lﬂ):&:!_'jz.<)\a’ %0)/;MV/\'1‘4>‘( EEE YA iV N T AU NS AN
KEFEE, BROWRES Lm s Ch b, WRNKER BT KT aRogEsr ﬁ<xﬁ,£ﬁm
b TR AM30°C fic b5 L, 4001 (2 ) Ik 8°CHIC F 5, REc % RO E AT
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CAERRBLUER

WE AR, it%%ﬂﬁﬁ%@%mﬂmbﬁmhgco -
#60 KH%WE@E%%
&R IRE OREIRE x4 5 R kmwfﬂmmﬁ
a - REERK s NURIERZYE W v N
Wk |EwE| oK R Ir a s v w | ¢ |ivw
: m m % " mg/f|m L /M3 mg/M3 % %100
VI 5.2 10 33.5 | 0.35 2.0 2.6 67.0| 18.45] 3.9
2 w4 14.5 22 150 | 0.30 | 2.2 4.7 4911 18.37 | 9.6
3 OB WA 5.0 13 1.8 | 0.48 | 2.0 3.2 45.5| 182.02 | 7.0
4 7.2 12 17.0 | 0.45 | 2.8 1.3 6.0 | 17.85] 2.1
5 4 5.5 12.5 22.0 | 047 | 3.4 22 | 1322 1784 1.7
6 & 3.1 9 20,0 | 0.72 | 3.4 4.3 | 1271 | 1801 3.4
7w 5.1 12 19.5 | 0.54 | 2.6 57 | 1is.8] 1810 4.8
8 5.9 7 21.5 | 0.45 1.8 3.0 | 1900 17.72| 1.6
9 K i 5.9 7 22.0 0.44 1.8 2.5 87.3| 17.59 2.9
10 % W 5.8 17 22.5 | 0.44 | 1.8 47 | 104.5| 17.83] 4.5
B 6.5 12 27.0 | 0.35 | 1.6 | 32.3 | 428.9| 17.60 | 7.5
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Appendix 1.
Phyto-plankton 22 QRIEEHICOWT

Wik O E DB MEL KT TR RIC L W Reb % C EINTE Db ThH D, ek 50
¢, Phyto-plankton &H&lE, PP % Pigment Analysis [T L VHEE T 5 Hkx & o T T2 01T, BERRE
i, FCERER T, RO XS AERERAE L bR EEY R RO,

b, WAHMEZ “Membrane filter” CHRFIER LA H D%, 30°C 3 mm (KR 1 K305
DG CRITETEH L,

W R & 105° C iz i & DR KL RETG & 105° CRElR I
BB EOBRAE, H2rETORDY : :

BT L D HBR U ERAIEFELOND L

KB | & WOBEE | EOWMGLES)

A S BRIERESE (KD T ok @ | kb | T k|| T
MBI KRE—BTDEZELDND, mg| mg| mgl mgl mel me

1.2.3) 2.7 40| 3.6 | 2.7
Pigment Analysis (& F. A. RICHARDS

W U CHi7n»7n, T OMEIRROB Y T
b5,

K IR T 1T DTl MR R BRI 2% £ 72 (% Pump T—ER (K%504£) £ /K L, plankton-net
XX-13 Tl L 3 O K IEEH T RNE AT “Membrane filter” (FI5FL2400m 1) CIRTIEH L,
WICER L, ERETS, P LTRONELZYE (mg/2) & L, COHE HEOBELRIL
WK CR BT D,

KICHEW90% Acetone (10~5m L) CTHEFREMM L, 248H% GhlREIRSHTICE O) @00t
L (3,000, 157%) 3% By HE (Cell, 10mm) THIE L7z,

N T OB A1, B3 Plankton net XX-13 TOM % —EH (% 1 ~2 ¢) “Membrane filter”
CRGE L, TR L d O DOWCKIREE & FMBLE L, TE L SRR O CHIE L.

Bl ko < L“C‘}]“Zb()fc‘{ﬂ'll’?{fgi"ldUK?&‘U’E?\ L, ZRFND Pigments BHRET 55, HEnE A C
DUXBURY & C.S.YENTSCH ¢> Plankton Pigment Nomograph % LK Lit8E % L7z,

s}3sls F. A.RICHARDS @3R3 0, Chlorophyll RGOV TR 2 L7z,

Ca (mg/£) =15.6Dga5—2.0Dga5—0.8Ds30
Cb (mg/ £) =25.4Dg45—4.4Dse5—10.3Deso
Ce (mg/£) =109Dgs0—12.5Dga5—-28. 7D a5

100° C 1548 3.7 2.6 3.9| 3.4 2.7

|
WE iz 3‘7! 3.1

|

|

- =1 Ca Cd, Cc {F»3*7L3 Chlorophyll a, b, ¢ Tdhh DIEAWE (FF) x5 log%L :
D

Carotenoid REFEICDW»THEKRKKR LA Lz,
Nonastacian (MSPU/£) =7.6 (Dres 450 —1.49Dres s10)
Astacian (MSPU/£) =2 (4.4bDres 510 —Dres 450)
z oc Dressi0=Ds10 —0.0026Ca—0. 0035Cb—0. 0021Cc
Dres 50 = Daso —0. 0019Ca—0. 0136Cb—0. 0054Cc
Th b,
Tk RS AR ST - 2 WEITEICOSEMEh 53 OT, L&l o, e
R LIS LOBE LA LR ERTCENIHRE A D LEBTETY BAFTHAS,
LA DR S » TETOBRE 77 » i RITR OBV TH D, . :
FESCHE LCw 2 Filter [IkEBMOVH® 5 “AAT Millipore” Membrane filter Thoo, EH
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SLOFP LD O F4 v & “Menbrane filter Ch 5, ff-» T NS Filter 090% Acetone D

&I P#R90% Acetone ¥ OWIRE

F{g{'{iuMembrane Filter”,

(log Io/Ip)

WOB W X E |AAmeA AmF [HAm*
m [Sol. T (Sol. Ii[Sol. 1| B 3. o mpa.7
400 | . 0088| . 0044, . 0083
410 | . 0066| . 0044| . 0074
420 | .0052| . 0044| . 0052
430 | . 0044 . 0035 . 0048
440 | . 0044 . 0035, . 0044
450 | . 0044| . 0026 . 0044
460 | . 0035 . 0022| . 0044
470 | . 0035| . 0022 . 0039
480 | . 0022 . 0017| .0022| .005 .002 | .012
490 | . 0022 .0017| . 0035
500 | .0031| .0013 . 0031
510 | . 0031 .0013| . 0022 .004/ 001 .010
500 | . 0013 . 0009 . 0022
530 | . 0013 . 0009 . 0022
540 | . 0013 . 0009 . 0013
550 | .0013| . 0004 . 0013
560 | .0004 . 0000 . 0013
570 { .0000| . 0000 . 0013
580 | . 0000 . 0000| . 0004
500 | . 0000| . 0000| . 0004
600 | .0000| . 0000| . 2000
610 | . 0000| . 0000| . 0000
620 { . 0000 . 0000| . 0000
630 | . 0000| . 0000 . 0000 .002| .000 . 006
640 | . 0000/ . 0000| . G000
645 | .0000| . 0000l . 0000 . 001| .000 . 006
650 | .0000| . 0000] . 0000

" 660 | . 0004| . 0000] . 0000
665 | . 0004| . 0000 . 0000l 001 .000 .005
670 | .0000| . 0000| . 0000
680 | .0000| . 0000| . 0000
690 | . 0000| . 0000} 0000
700 | . 0004| . 0000| . 0004
750 | — — —( .001] .000 . 004

B, FRENENE

Pigment &

lents - & @HFEIC KD D

D T O

SR 2 % LR LCs < 2 LB A
ELELBND, %z T Membrane filter" |CD
WTD log To/In ZROFHEDHEE 2 WK L
BEBRTOW L TH VIEE RN T “AAT” Filter
L YRRk E SfHL AT HIANRR O DA, D
EARVKRELGWEELOLND

Ric L“Eﬁﬂ:VCJ\o“C/kN)?’ﬂi N o
RO —F 25T, R IIm L, &E L
LG KRB A AR L, 430ma,
450m &, 625m &4, 660m ALUDWJ&JOIEUDZU)}\%&
Find b, C-O%EE@FE?O)%?}tﬂUfJD %,
FHER I 570y, TECHEZHEEL, k
EAROWEK LGRS 2 DERD D, FEST
WhY LT OEET R EEANE ST D30
TH&RL, akE L Y, Phyto-plankton EaHE
EFTLLENANTHY, ZoMITEEBRT LM
¢, Plankton equivalent ORJERDH Y, KV
KERBEOETEPBO TRHBER G AbAE L
“C3 Phyto-plankton B OHEEH NI LD L
BERMT RN RELOAL A LS CHE
bhD, FTHET G LR 2 DOMIk e %
oﬁ%kﬁﬁ%w%ﬂmﬁutumkwf,mﬂ
HAXRZZOFFHEA L,

U EDRE CELEENC CTRD LS E LT
% Phyto-plankton B & 13 TN A » O
TH Y, ZOFMAEC D CLFRIES 5D
30 ThH5D LR BEHRCEFEETLERD
Spectra OB L CIX4HMEICHET D T E TH
%,
Pigment Analyses {C LY Phyto-plankton
B e+ 2RMTTEOMES ML 2R D IBA
Kﬁf;bﬂf\ngasg

H. W.HARVEY |3 f:#B {7 (Units of pigm-
ent) %% 3 O%EF (Plankton-equivalents o
REER L7z, LL, SOFTRLFLE, %
DA RO T BB IC—ERBH LN T D
J:lilﬂ%)?&lﬂi 5 Chd, o

RILEY, PACE STRAIN % EOWHED 6 RTC

U Plankton-equivalents 3 2{b4% L, F—FTdh - T BEEEENE LTI
SRIER Y RT O N HESETE D, o THixdD Plankton %4 %efff/kF Plankton-eqgiva-

TEFARY mfg?‘; TER %ﬁxV;&w
W.R.G. ATKINS & P.G. JENKINS P, G. JENKINS |[J3E##(E 1) Cfi7% » 7 Phyto-plankton %1k

#1C, G. A RILEY O®kwi-

w’%

bea 2. 91% %% Chlorophyll “Tih % & OEHILS
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I FHWEDI0% Acetone Hhiti ORI Spectra

A—T P ANBEE (5 Smg dry matter/100£)

AT WHENIREHE (2.6mg dry matter/2¢)

B—1 = /WABMERE (1.9mg dry matter/20£)

BT 32/ iz SREE (V.2mg dry matter/1.74)

W R | Slit Log To/1 (lem) a* ' ¢ ¥ ’ C ¥
(me) |(mm)| A—1 | a—1w | B—1 |B— 1 [F08E EIIE‘LogE JcmlLogE'- lem

400 0.2 .2510 . 0410 . 0495 . 0301 1,764 1,378 1.373
410 0.2 . 3002 . 0458 . 0580 . 0362 1.859 1,441 1.436
420 0.2 . 3363 . 0501 . 0630 . 0400 1.849 1,572 1.573
430 0.2 , . 4089 . 0555 . 0757 . 0458 1.940 1,730 1,733
440 0.2 . 3635 . 0505 . 0655 . 0410 1, 696 1.883 1,889
450 0.2 . 3206 . 0458 . 0595 . 0400 . 949 1,895 1,899
460 0.2 L2741 0410 . 0506 . 0339 . 405 1.677 1,674
470 0.2 . 2097 . 0301 . 0376 . 0255 .276 1,216 1.202
480 0.2 . 1805 . 0232 . 0325 .0200 .278 732 718
490 0.2 . 1355 .0177 . 0246 .0155 . 368 . 468 . 441
500 0.2 .0921 .0132 L0177 .0088 . 410 . 368 © . 344
510 0.2 . 0605 . 0088 L0132 . 0044 L412 .329 .295
520 0.2 . 0410 . 0066 . 0088 . 0022 417 .353 -.320
530 0.2 .0315 . 0066 . 0066 . 0022 — . 437 . 415
540 0.2 . 0246 . 0066 . 0044 . 0022 . 591 .519 . 499
550 0.2 . 0200 . 0052 . 0044 . 0009 . 567 . 545 . .529
560 0.2 . 0223 . 0052 . 0044 . 0009 . 706 . 654 .645
570 0.2 . 0283 . 0048 . 0048 . 0004 . 855 . 763 ,736
580 0.2 .0320 . 0048 . 0048 . 0009 .942 867 |  .857
590 0.2 . 0269 . 0044 . 0044 . 0004 .915 . 757 .748
600 0.25 . 0315 . 0066 . 0066 .0035 . 986 . 583 . 560
610 0.25 . 0410 . 0079 o088 . 0044 1,144 573 | . 563
620 0.25 . 0410 .0088 0066 . 0044 1,172 . 760 | . 760
630 0.25 . 0367 . 0066 0066 . 0039 1,076 1.015 1,024
640 0.25 . 0405 . 0088 0066 . 0044 1,074 . 841 . 837
645 0.25 . 0565 .0110 0092 . 0066 1.215 . 642 . 621
650 0.25 . 0915 .0137 0155 .0101 1,417 . 444 . 441
660 0.25 . 1500 .0186 0250 .0146 1.838 . 036 .043
665 0.25 . 1278 .0168 o218 .0128 1,824 .020 .043
670 0.25 . 0846 . 0128 0131 .0088 1.534 — —
680 0.25 . 0223 . 0044 0044 . 0022 .972 — —
690 0.25 . 0066 . 0039 0022 . 0004 — — —
700 4,E£?f¥ggg.4f¥2fi | . 0022 0004 =0 — — —

a---
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Chlorophyll a.

Absorption spectra of 90%aceton stracts of suspended matter.

¢ ---Chlorobhyll c.




K1 IHEED 9% Acetone hHOWIY spectra A Plankton OIEFCHONMTH
) : . % v ST, ko> Plankton
- Kgm; CEl #s LB YO L
FMCH D EFL, o OB -RERS

'AZAU),;!:W@%K%“&‘HJ LTCwd,

T T T T T T T, 1

=35
ST AL O E RO L 2%
o -, P.G.JENKINS 7 & O Lz
i 807 H. o,

Plankton-equivalent @A L=, %l
P. G. JENKINS (X Chlorophyll a 3 J:
Vb 2L TARNOT, FHHEELC

A1

- r UM Lo, b BRI L b Phyto-
? B N plankton O YR % /kd/)/\_ﬂ([:fYVC(hZ)
R C P=34. 4x (Ca+Cb)
\%"A C L Z T PL Phyto--plankton ik
5 L L (mg/¢) Ca, Cb }i#hzh Chioro
C r phyll a, b i (mg/ ) Thh,
.10 : :.
B i Appendix 1I
a7 C REWEBOTBECONT
C i HE A % W24 75 Filter-CE R L 7= 5
00 a0 T B —Ge0 0 GOV T ROFHICL Y ERZ RO
| e LT oER RS 7,
A T BHIAIBRGE (5. 5mg. dry matter/100£) Mﬁ&&tfﬁ A. L. HANSEN &
A—.I[‘--?@I?H‘Zﬁ;‘*"'/\ﬁ!%‘(%’ﬂ’ (2.6mg. d-y matter/2¢) R.I. ROBINSON)w R kﬁébto
B—1 5B/ R )
; ; F/WARBUWE (1.9mg. dry matter/20£) e o T I . 72 BRI C e
1.3 SINTF s
e IR ] %WH (1.2mg. dry matter/!.74) FESEC, BRI < MBI £ 1 2
sorption spectra of 90% acetone extracts of natural BT, e B RS T

suspended matter collections s L, ek EE625mu, Cell

DEZI0mmTH 5,

AEVEREREYE O BT RS 0me 2 A =% 7 5 - 2ic & b, Ammonium molybdate 34 5T
RO ER L EML, BOE7T~105KTHE L, JIClE- Zmiiiin s, Zolikotk,
SPHTNETAEK L b 50me. ZIEMEIC L b, 60%@BH3EE 3me. & nA, INEATE L7k, 12N HCI
Sme. B LAEICIE U CROBBEL TRTNE T L5 L, MEomdmi Lz ozl
NN%H@$WL(7I/—w7?VVhT%>,ﬁﬁm&frﬂmmmét?7o#<Lke®COWT
AR ERARE OERBICE LT, BoBr ko,

é%nﬁ%%@%@mﬂﬁ%&mm%x%fka

FCTH H N PO REREA 0. 36 £ g-atomP/ £ Th et LT, FHEOZ 11T 0. 46 4g-atomP/ ¢
CHFRERAR L, ZOMRO-—IREIN L0700 & 52 b b, I RN S 1T
it BT fR OB D 1. 09 g-atom P/ ICHIRT TN /NS AITH HDOT, KEOHHIL, Yo%
B BRETT R 2,

3 -Glycerophosphoric acid disodium salt [(CH;OH. CH(OPOsNa »)CH,OH-5H, 07 el 51 2 flvs T
O, BHELHR LR 7% 0 B —EE AR L2, (BERGO. 4 4 g-atom P/¢ < 0. 39, 0. 42
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ug-atomP/¢, M 0.8 g-atom P/£ : L 0.76, 0.784g-atom P/L) DEHBEDOBEMICL 3 Ty
DIFOTTIVREHNLDT, WRKSHITH - T, BERR S T AR Coigi Rk L, R
WHEWHBENC 55 F TE L.
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